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Abstract:
Usi ng Turbidity to Predict Total Suspended Solids
in ned Streans in Interior Alaska
Data from mned streans in interior A aska were used to
determne the extent to which data from different |ocations can be
conbined to predict total suspended solids (TSS) fromturbidity
neasurenents. The data was transformed into logarithms with |og TSS
regressed on log turbidity using linear regression. Coefficients of
determination (r®) for equations for 7 basins, 15 streanms and 18
sites range from 0.261 to 0.996 with standard errors of estinates
rangi ng from +158 percent (-61 percent) to +14 (-13 percent).
Covarianceanal ysis indicated thatt he rel ati onshi ps between TSS and
turbidity data collected fromdifferent basins are statistically
different, that within basins, the turbidity-TSS relationships of
data fromdifferent streans may be different, and within streans,
data from different sites may have statistically different
relationships. A so, datacollected in separate years may have
statistically different relationships. Mdel validation confirmed
the uncertainty of using previous yearst data. Used at one site,
multiple regression with turbidity and average velocity as
predictors for TSS inproved the r? from .20 of a sinple
turbidity-TSS nodel to <68 and reduced the standard error of
estimate from +98 percent (-49 percent) to +49 percent (-33

percent).
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Using Turbidity to Predict Total Suspended Solids in
Mined Streams in Interior A aska

| NTRODUCTI ON:

The purpose of this report is to present the results of an
Investigation of the statistical relationship between turbidity
and total suspended solids in free flowng, placer-mned streans in
interior Al aska. Becaugse of the discharge of high levels of sedinent,
the placer mning industry is undergoing increasing and continuing
scrutiny. To detect and measure the inpact of released sedinent; nuch
time and effort is spent collecting and analyzing sanples from m ned
streans for both turbidity and total suspended solids (TSS). The
turbidity paranmeter is easier, less time consuning, and |ess expensive
to measure. If a good statistical relationship between turbidity and
TSS can be established, only turbidity would need to be extensively
collected for many purposes. A good relationship should have both an
acceptable coefficient of determnation (r2) and standard error of

estimte.

Several governnental agencies and consulting firms have collected
a considerable anmount of paired turbidity and TSS data from placer
mned streanms in interior Aaska during the past three vyears. | have

organi zed these observations on a basin-streamsite basis and applied
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statistical techniques in an attenpt to determne the useful ness of

predicting TSS fromturbidity with existing data.
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BACKGROUND:

Placer nmining include8 the location of free gold in alluvial
(pl acer) deposits near bedrock, getting to the gold bearing |ayer
(stripping), and separating the gold from the gold bearing naterials
(sluicing). Stripping and sluicing, a8 practiced in Aaska, often
result8 in the discharge of noticeable anounts of sediment into nany
water bodies that otherwise would be virtually sedinent free. This is
contrary to state and federal' laws and regulation8 to which the placer
mning industry is being held more and nore accountable. Two
parameter8 which describe the inpact of placer nmining on water bodi es
are turbidity which relates to the nuddiness or cloudiness of the
water body and total suspended solids which describea the physical

anount of sedinment present in the water colum.

For water quality purposes turbidity is defined as the
nexpression of the optical property that causes light to be scattered
and absorbed rather than transmtted in straight lines through the
sample." (APHA 1985) The scattering and absorption is caused by
suspended particle8 in water. These particle8 may be suspended
sedi ments such a8 clays or silts, algae, organic detritus, and ot her
fine insoluble particles (Hach and others 1984). In Aaska, turbidity
Is currently nmeasured with turbidimeters reporting in nephelonetric

turbidity wunits (NTU. Nephelonetry refers to the measurenment of the
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| i ght scattered at right angles to the incident |ight beam passing
through a sanple (Hach and others 1984). The deleterious effects of
turbidity on water bodies include aesthetic and functional inpacts on
recreational users, poorer productivity because of reduced Iight
penetration with adverse inpacts on the food chain, avoidance by fish
popul ations and inpairnent of treatment for drinking water (Peterson
and others 1985).

Measurenent of turbidity requires a properly calibrated
turbidimeter and appropriate glassware. Nephelemetrict urbidineters
can measure values upto 100 NrTU's, however the standard nethod
requires dilutions to below 40 NTU (APHA 1985). Placer mned streans
are often above 100 NTU's and nay require several dilutions. Portable
turbidineters are available and can accurately neasure turbidity in
the field.

Total suspended solids (TSS) can be defined as "the portion of
total solids retained by a glass-fiber filter" (APHA 1985). It is
reported as a concentration (usually mlligrams per liter) and
represents the mass of non-dissolved solids contained in the water
colum. The literature relates high TSS concentrations to damage to
bi ota includiﬁa inpacts on fish at various life stages and inpacts on
invertebrates (Peterson and others 1985). Total suspended solids

conbined wth discharge give estimates of sedinent |oad which
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describes the total amount of sediment carried by a stream.

Measurement of TSS requires gl assware for filtering sanples,
ovens, and anal ytical balances and is not practical outside aproperly
equipped laboratory. Total suspended solids analysis requires nore
time than turbidity measurenents. The sanple nust be filtered, which
can take hours with silt-laden sanples, and dried in an oven.
Turbidity can bedone in the field and requires only the time for the
turbidimeter readout to stabilize and, for highly turbid sanples, tine
for di | utions.

Total suopended solids should not be confused with settleable
solids. Settleable solids are the volumetric quantity ofsolids that
W ll settle in an Imheff cone in one hour (ApHA 1985) and are reported
in mlliliter8 per liter. This project did not investigate any
rel ati onship between turbidity and settleable solids.

Extensive |iterature exists on turbidity-TSS relationships. The
turbidity measurement was devel oped as an index for suspended nateri al
concentrations but it has been long recognized that no single,
universal relationship is appropriate (Lloyd 1985). The reason is
that turbidity is an optical neasurement of reflected light while TSS
measures the actual mass of all particles retained on a filter paper.
Investigators have found that smaller particles cause turbidity = much

13



of the variation in turbidity is attributed to particle6 10 mcrons or
smal ler (N chols 1986). Sanples with identical TSS but different
particle size distributions could have very different neasured
turbidity. Likewi se, with two sanples of simlar turbidity, the sanple
with coarser material woul d have substantially higher TSS (N chols
1986) . Particle si ze differences maybe less in streans affected by
placer mning because of effluent treatment (usually setting ponds).
Because settling ponds do a poor job of removing particle8 |ess than
25 mcrons (Danes and Moore 1986) and finer particles are al SO nost
responsible forturbidity, placer mned streans may have |ess
variability due to particle size differences.

Consi deration of the sources of error in the measurement Of
turbidity and TSS is necessary in the developnent of a turbidity-TSS
rel ationship. N chols (1986) identified the sources of error as: 1)
error in sanple collection, 2) subsample error, 3) error in turbidity
anal yses, and 4) errorin TSS analyses. Error in sanple collection
refers to whether the sanple collected is representative of the whole
stream cross section and is not inportant for this project. Regardless
of whet her the sanple is representative of a entire cross section,
devel opnent of regression equations require only that the TSS and
turbidity sanples be taken at the sanme tine and at the same | ocation.
Subsanpl e error can be inportant. TSS and turbidity sanples are
conmmonly col lected in bottles with capacity in excess of what is

14



needed for analysis. Subsamplesor Split8 arethen taken fromthese
pottles for the act ual analysis. This is most Critical with Sanples

with coarse particles because these start settling imediately after a
thorough shaki ng.

O these sources of error, errors in turbidity measur enent have
received the nost attention. Pickering (1976) recomended that the
USGS stop reporting turbidity because of measurenent error. N chols
(1986) | ooked extensively into this type of error. In the past,
turbidity ha8 been neasured by different methods reporting in simlar
but not identical units. Recently nephel onetry ha8 become the standard
and in Alaskais the method used for placer mning turbidity
measur enent. Even though nephel ometry is the only nethod used, several
brands and nodel s within brands of nephelonetric turbidineters are
used to neasure turbidity. Concern exists that these instruments do
not report identical results. Nchols tested three turbidinmeters on
replicate sanples from a placer mned stream and found the results
varied between instruments fromsix to twenty per cent. The
coefficients of variation for the instrunents for each set of
replicate8 ranged fromone to fifteen per cent. Rounding data
according to standard nethods (apHA 1985) nay help reduce error due to

turbi di meter brand and nodel variation (Peterson and others 1985).

Error in TSS values appear to be nost attributable to subsanple
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error (Nichols 1986). Paralleling the above cited turbidity
variability trials, Nchols also tested the variability of TSS
fromreplicate sanples. He found higher coefficients of variation for

TSS replicates (10 to 33 percent) than for turbidity (2 to 10 percent)
for corresponding replicate sets.

Regardl ess of the problens relating TSS to turbidity, nunerous
attenpts have been made and are continuing to be nade to relate the
two parameters. Lloyd (1985), Peterson and others (198s), and N chols
(1986), all summarize the attempts of others, with Lloyd and N chols
adding their own equations. Viewing the equations and graphical
representation of those equations it is apparent that no one equation
best describes the TSS-turbidity relationship (Peterson and others
1985). N chols found that a statistical rationale exists for the
conmon practice of using a logarithmc transformation of the data and
commented that while all authors report the coefficient of
determnation (r?), few give an estimate of the equation error.

Both Nichols (1986) and Peterson and others (1985) caution that while
turbidity-TSS equation8 can be useful, the error associated with the
correl ati on must be known. Scatterplots of the data nust be anal yzed
to determne if the data is clustered into discrete groups, and the
rel ati onship should be updated periodically. The regression nodel
shoul d consider drai nage, season, and discharge and woul d be better if

done on data fromsimlar sources such as glacial streans or placer
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m ned streams (Peterson and others 1985).

N chol s (1986) tested these recomendati ons on a placer mned
stream near Fairbanks. Col |l ecting sanples above mning, directly below
sluicing, and below settling ponds, he found hi8 data clustered into
distinct groups. Regression equations for the clusters predict TSS
with average errors of 25 to 30 percent which conpares well with the
results eof other investigatora. The error associated with predicting
i ndividual TSS concentrations fromturbidity was nuch higher « 600 to
1700 percent.

This investigation of the practicality of predicting TSS from
turbidity data frommned streans in interior Al aska |ogically
follows the work of Lloyd (1985), Peterson and others (1985), and
Nichols (1986). A large anmount of data collected by several different
Investigators exists for a nunber of sites in the interior. Experience
from other investigator8 indicates that equations from different areas
are statistically different. However, because placer mning
t hroughout the interior is essentially simlar, perhaps equations
predicting TSS fromturbidity are simlar enough that one equation for
the entire area or equations for single basins are appropriate. By
organi zing the data fromthe various sources on a geographical basis
and using the conmputer to generate site, stream and basin-specific
equations and apply appropriate statistical techniques, one can

17



determine t0 what extent the historical data can be used and whether

the concept of one predictive equation has nerit.

In natural streanms with no large point source of sedinent, such
as fromplacer mning, a positive relationship exists between sedinent
concentration and discharge or velocity (Leopold and Maddock 1953).

In streams affected by placer mning the point source input of
sluicing operations overwhelm this to the extent that dilution from
extreme events may result in-a negative relationship. However, in

t hese streams sedinent is settling from the water colum onto the
stream bottom during | ow flows and resuspendi nqg during high flows,
and this can affect the turbidity-TSS relationship. Al other things
being equal, the particle size distribution in the water columm will
vary depending on flow with coarser particles suspended at higher
velocities. Because changes in the water colum particle size
distributions wll affect the turbidity-TSS relationship, the
particle size distribution variation over a wide range of flows nay

I ntroduce considerable error in a sinple regression with turbidity as
the predictor variable. To investigate this | constructed a multiple
regression nodel using turbidity and velocity variables to predict
TSS.

Because many investigators do not routinely neasure discharge

with water quality sanples, multiple regression could not be applied
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t 0 the entire database. Discharge data with the information needed
to estimate velocity was available for nmany observation8 from the
Orooked cCreek basin. | used velocity au avariable because | wanted
to conbi ne observations fromdifferent sites to see if a basin nodel
coul d be construct ed.
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METHODS:

1.  Sources of Data:

Ei ght source6 of data were used in the devel opment of the data
base used in this project:

1) Alaska Division of Geologi cal and Geophysical Surveys (DGGS)
placer mning research program

2) United States Environnental Protection Agency (EPA) STORET
dat abase:

3) Alaska Departnent of Environmental Conservation (DEC),
Environmental Quality Mnitoring and Laboratory Operations data
fromi19gi-gs;

4) Al aska Department of Fish and Game (ADpr&G), Habitat Division
m scel | aneous data from 1983-5;

5) "Fairbanks Area Ambient Water Quality Study, Placer Related
Basins, 1984," (draft), Jerry Hlgert, Institute of Northern
Forestry, USDA (INF);

6) "Placer Mning Wastewater Settling Pond Denonstration Project
Report," R&M Consultants, Inc., 1982 (R&M):

7) "Placer Mning Wastewater Treatnent Technol ogy Project," Phase
2 Report, Shannon & Wlson, Inc., 1985, (S&W; and

20



8) data collectedby t he Alaska Cooperative Fi shery Research Unit
(ACFRU) i nvestigators for several projects during 1982-83
(\Wagener 1984).

The total database of over 1100 observations does not contain all
available data. | did not include data collected directy bel ow a
sluice or pond outlet. As noted above, particle size distribution
will affect the turbidity-TSS relationship. Larger particles wll
settle out in settling ponds -and in the stream channel. By not using
data so directly affected by mning, the particle size problem could
be mnimzed. As aresult of this decision, no data fromthe R&M
report was used and other data sources, particularly the S&W report,
were scrutinized to make certain that only data fromsites 500 feet or
further froma mning operation outlet were included in the data base.

The EPA STORET dat abase contains sanple replication where, in
sone instances, an investigator collected multiple sanples within a
short time span. while buil di ng the database | was concer ned that
inclusion of replicates mght bias the resuits toward the replicated
sanpl es. Where sanples were taken | ess than thirty mnutes apart by
the same inv_gstigator at a site, | included only data fromthe first
sanple. Even with this restriction the database is not honogenous
tenporally. Mich of the data is the result ofintensive, short studies

at sites where, for example, sanples mght be collected on a three
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hourly basis for three days. Because of the diurnal change in
turbidity and TSS bel ow a mning operation due to the starting and
stoppi ng of work, a range of values W ll| be included, but it nust be
assumed that the relationship present for this short time did not vary
t hroughout the operating season. These types of data arem xed wth
observations that are taken on a weekly or daily basis or are j ust

m scel | aneous sanples that were not pa* of a systematic nonitoring
program

Paired turbidity-TSS data that were not determned by weighing of
a dried filter wrenot included in the devel opnent ot he
equations. The TSS data reported by Wagener (1984) was cal cul ated
from total solids using a conversion devel oped from conductivity. This
Is a standard nethod but because it is different | felt inclusion
mght add error to the equations. These data were later used to check

the predi ctive value of the equations.

Consi derabl e scatter can exist in the reported data at | ower
level s of turbidity and TSS. Ffigrel, aplot of turbidity and TSS
from Eagle Creek above and below mning, is avivid demonstration of
this. It shows well the clustering described by N chols (1986). Wen
these data are conbined the sanple coefficient of determnation (r?)

val ue (.952) will be high, however, a correlation done on only the
above mning data will result in a poor r? value (.031). A

22



Figure 1. Plot of Turbidity and TSS above and below Mining
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correlation analysis doneon the below mning data may result in a
poorer r? (.837) than the conbined data, but the equation wll be nore
descriptive of the turbidity-TSS relationship within placer mning
range and the equation error nmay be less. In this instance the
standard error ofestinmate for the conbined data is .412 (+158, -61

percent) and for the below mning data, it is .115 (+30,-23 percent).

A problemwth using data fromdifferent sources is the differing
TSS reporting procedures of laboratories. Various |abs reported |ow
TSS values using one to three significant figures, thus for differing
| abs, 1 could be equivalent to 0.6 or 1.4, which could be equival ent
to 0.56 orl.44. Conplicating this is differing |ower detection or
reporting limts. Detection limts for data used in this study ranged
fromO0.01 mgs1 t0o 4 mg/1. Because 4 mgs1 is a high detection [imt for
clear streans, considerable scatter can be introduced when paired wth
turbidity data that is reported to the nearest hundredth down to 0.01
NTU. Less variability was noticed in the reporting procedures for
turbidity. These reporting problems may not affect the sanple
coefficient of determnation much but may affect the equation error

Because of the reporting and clustering problens with |ower
val ue observations, | included in the database used for regression
anal yses only those observations with a turbidity greater than 5

NTU's. \Wile admttedly arbitrary for the purposes ofthis project, 5
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NTU's has inportance because it is the background turbidity drinking
water supply standard for the State of Al aska (ADEc 1982).

Deletion Of observations With turbidity less than 5 NTU's reduced the
databaset 0 885 observations.

2. Geographical Organization:

Most investigations of mning have taken placein the road
accessi bl e area8 near Fairbanka and along the steese, Elliot, and
Dalton Hghways. Water from these streamseventually draininto the
Yukon River via the Tanana and Koyukukx R vers andBirch Creek. The
maj or drainagea used for this project are described by the recent
draft version ofthe U S. Ceol ogical Survey Hydrological Unit Map of
Alaska (USGS 1985). In instances where more data was available
smal l er basins were delineated. Forthis project seven basins were
selected for analysis: Birch Creek, Crooked Ceek, Chena River,

Chat ani ka River, Col dstream Greek, Upper Tol ovana River, and Koyukuk
River. Analysis was broken down further to creeks and rivers wthin
the basins and sites on those creeks. Figure 2 sShows the |ocations of
the basins within interior A aska.

3. Statistical Methods:

Inportant statistical techniques for this project include
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FIGURE 2. INTERIOR ALASKA BASINS WITH PLACER MINING DATA

STUDY AREA




logarithmc transformation ofdata, sinple and multiple |inear
regression, coefficient of determnation, standard error of estinate,
and anal ysis of covariance nodels. The turbidity and TSS val ues were
transformed to logarithms for regression analyses. The wi de range of
values display well on a logarithmc scale and an initial plot of the
data on linear scale showed a power curve that appears straight on a
| ogarithmc scale. Nchols (1986) investigated the rationale behind

| ogarithmc transformation ofthe data in the devel opment of
turbidity-TSS relationships and found that residual analysis indicated
a logarithmc transformation of both turbidity and TSS it the data
best .

Li near regression uses the relation between two or nore variables
to predict one fromthe other(s) (Neter, Wassernman, and Xutner 1985).
A simple linear regression nodel is expressedin an equation of the
form y=a+b(x) where x iS the predictor variable, in this case
turbidity, y is the response variable (TSS), b is the slope of the
line and a is the y axis intercept. Because the analyses Were
performed on log transformed data the regression equations can be
expressed as power functions in the form of y=a#xP where the terns
are defined as above.

The coefficient of determnation (rz) and standard error of
estimate indicate how well the regression equation fits. r® can be
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interpreted asthe proportionate reduction of variation in the
response variable associated with the predictor variable. |t always
lies between O and 1; the closer to 1, the greater the |inear

associ ation between the two variables (Neter, Wasserman, and Kutner
1985) .

The r? indicates how wel| two variableo are linearly associated
but gives no information on how nuch error would be involved ifthe
nodel 41s used for predictive-purposes. Since the predictive val ue of
the turbidity-TSS relationship is very inportant to this project,
error analysis is inportant. Standard error of estimate (SEE) i S oOne
way of reporting error. The standard error of estimate iS the positive
square root of the regression nodel mean square error and is an
estimator of regression nodel standard deviation (Neter, Wasser man,
and Kutner 1985). Forthis project the SEE is an estimator ofthe
standard deviation for the predicted TSS for any turbidity value
This was used to estimate error forthe equations developed in this

report and is reported as a percent. Appendix 2 describes how standard
error of estimate was cal culated including sanmple cal cul ations.

Of great i nterest in this project is to what extent data from
different areas can be combined to devel op useful predictive
equations. The approach | took was to determ ne whether the
predictive regression equations for different groups of data (for
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exampl e, data from different basins) aresimlar at a specified
confidence |l evel. A nethodology to do this is called analysis of
covariance. To determne the simlarity of data from different
groups, a covariance nodel is devel oped by adding qualitative

i ndi cator variables for each data group. The model iS tested to
determne if indicator variables inprove the nodel. [f not, the

i ndicator variables are not needed. This indicates that the regression
equations for the tested data groups are simlar and the data can be
conbined to devel op one equation. The assunptions of covariance
analysis are: 1) independence of observations, 2) nornality of
residuals, and 3) conmon variability of the points around the
individual regression lines. The data used for this project were

I ndependent observations. The latter two assunptions were not

studi ed but were assuned to hold. Appendix two describes anal ysis of
covariance in nore detail.

The techni ques described above were performed on the University
of Al aska- Fai rbanks VAX conputer using the ctM (general |inear nodel)
procedure of the SAS statistical package (SAS 1985a; SAS 1985b). Both
turbidity and TSS weretransforned into base 10 logarithns with al
anal yses done on transfornmed data. Al pairs had site, stream basin,
date collected and source descriptors enabling analysis on any of
these. The geographi cal descriptors, based on the USGS hydrol ogic
unit map, are hierarchical in nature allow ng easy anal ysis of
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subbasins or streams within a |arger basin.
4. Modal Validation.

It is good statistical practice to neasure the predictive value
of a model Wth datanot used in the nodel devel opnent (Neter,
Wasserman, and Xutner 1985). Paired data from placer nmned streans in
interior Al aska not included in the principal database were used to
measure the predictive ability of the equations. The sources of these
data were DEC fiscal year 1986 placer mning data fromthe 1985 sunmer
(DEC 1986) and Alaska Cooperative Fishery Research Unit from the 1983
sunmer (Wagener 1984). TSS was estinated from the turbidity
val ues reported by these researchers using the nost appropriate
regression equation, asindicated by analysis of covariance. These
results were conpared with the reported TSS. Az score was devel oped
by dividing the difference between the reported and predicted TSS by
the regression equation standard error of estimate. The Z score gives
a relative neasure of how close, inmultiples ofthe standard error of
estimate, the predicted value is to the reported value. A negative Z
score neans the nodel over predi cted.
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5. Velocity-Turbidity Mul ti pl e Regression Model .

Velocity estimates were available for 76 paired turbidity-TSS
observations from the Crooked Cr eek pasin. | ncl uded inthis were
estimates for 16 observations at Crooked Creek at Central. These
estimates were devel oped from staff gage readings using velocity
rating curves. Miltiple regression models and acconpanying statistics
were devel oped using the M procedure of the SAS statistical package
(SAS 1985bh).
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RESULTS:

1. Sunmary Statistics.

The conplete data base used for this project is listed in
Appendix 1. It contains over 1100 observations from approxi mately
140 separate sites organized into seven basins: Birch Creek (excluding
Orooked Ceek), Crooked Creek, Chena River, Chatanika River,

ol dstream Oreek, Upper Tol ovana River, and Koyukuk River.

The regression equations use only observations where the
turbidity is greater than 8 NTU O these 885 observations, 552
observations (62 percent) come from 18 individual sites which have 15
or nore observations. 766 observations (87 percent) come from 15
streams with 15 or more observations. Summary statistics for these
sites and streans are presented in Table 1, O the 15 streans,
seven =« Eagle, Gold Dust, Deadwood, Ketchem, Manmoth, Gilmore, and
Col dstream Oreeks = have over 70 percent of their observations com ng
fromone of the 18 individual sites nentioned above and four = Crooked
and Fish Oreeks, and Chatani ka and Tol ovana Rivers - have over 70
percent comng fromtwo or three sites with 15 or nore observations.
Even though the observations coma froma |arge general geographic
area, nost of the data conmes fromrelatively few sites on a few
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Table 1. Summary statistics for streams and sites with 15 or nore

observations.
TURBI DI TY TOTAL SUSPENDED SOLI DS
| (NTU) , (mg/1)
Locati on N Mean SD° Max Min Mean SD Max M n

Birch Qeak Basin

1. Lower Birch O 44 39.2 46.6 240 6.4 75.1 138 770 12.7
a. Birch 16 15.08 9.48 32 6.4 71.6 187 770 14.8
ab Oooked O
2. Eagle Cr 47 1770 1150 7000 130 1450 1440 10000 ab
a. Eagle b GHD 46 1654 860 3500 130 1312 695 3190 a5
3. old pust O 18 1590 1220 5000 100 1180 947 3040 52
a. Ggl d Dust 18 1590 1220 5000 100 1180 947 3040 52
GDM

4.,  Upper Birch O 16 739" 542 2100 270 872 688 2640 244

Crooked Creek Basin
1. CGooked Creek 96 459 412 1900 33 392 361 1530 37

a. O ooked 38 663 482 1900 33 564 417 1532 37
at  Central

b. O ooked 19 134 68.1 310 60 110 55.9 250 55.2
ab nouth

2. Deadwood O 36 875 991 3500 45 1540 1540 5980 23
a. Deadwood 32 866 995 3500 45 1559 1569 5980 23

at CHSR
3. Ketchem O 22 1640 1700 5100 110 2600 3200 9300 97.6
a . Ketchenm 20 1737 1750 5100 210 2800 3290 9300 97.6
at CHSR
4, Mammoth O 32 383 324 1300 16 493 457 1810 88
a. Mammoth 27 380 286 1200 50 496 459 1810 88
at Steese

5. Porcupine O 34 167 162 750 23 186 270 1470 16.5
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TURBI DI TY

Locati on
¢. Chena River Basin

1. Fish O 67 214
a. Fish O 22 16.5
b Gold Dredge
b. Fish O 43 623
b Lucky 7
D. Chatanika R ver Basin
1. Chatanika R 151 40.2
a. Chat ani ka 15 12.7
at 39 nle
b. Chat ani ka 53 21.4'
at Longcr
c. Chatani ka 56 74.6
Faith Cr ‘
2. Faith Cr 27 215
a. Faith 17 75.1
at Steese
E. Goldstream Creek Basin
1. Goldstream Cr 50 269
a. ldstream 36 284
b Fox
2. Gilmore Cr 50 1650
a. Gilmore 44 1810
D Mning
F. Tol ovana River Basi n
1. Tolovana R 76 20.8
a. Tol ovana 30 18.1
at TAPS
b. Tol ovana 36 18
ab West Fork
*
standard devi ation

(
N Mean

NTU)
sp*

225
7.18

212

o1
14.9

20
68.1

498
43.1

123
105

1100
1070

23.8
10.1

9.16

TOTAL SUSPENDED SQLI DS

(mg/1
Max Min Mean SD}'
1100 6.9 192 225
36 6.9 51 78.4
1100 45 271 242
310 5.1 52.2 82.2
65 5.1 10.5 10.2
95 6.2 20 22.8
310 6.2 102 113
2600 6.7 233 375
140 14 120 112
800 30 323 241
800 65 335 239
5300 60 479 271
5300 280 506 273
180 5.4 61.6 176
40 6.1 39.1 43.6
38 5.4 33.9 19. 2
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Max

950
396

950

500
32

100
500

1890
416

1400
1400

1300
1300

1400
238

83

M n

15
15

20

14
14

30
140

20
20



streams. Investigators from different agencies and consulting firns

are using the same road-accessible sites.

Probabl y because of its distance from Fairbanks, the Koyukuk
basin is an exception to this. No streamin the Koyukuk River basin

had as nany as ten observations. Wat data exists is mainly fromsites
along the Dalton H ghway.

Figures 3 through 10 are plots of the paired observations by
streamor site location. None ofthe stream data exhibit the definite
cluster pattern denonstrated by Figure 1. The site data show a nore
clustered pattern. Figure 9, Sites on Fish Ceek, illustrates the
problen8 With using data from different sources. The data from Fish
Creek bel ow Lucky 7 were collected by aconsulting firm (R&) for a
sunmer -1 ong project and reflect a variety of seasonal conditions. The
data from Fish Creek bel ow Gold Dredge were collected by EPA
researcher8 during a three day span and have a nuch tighter cluster
pattern.

2. Regression Equations.
Table 2 presents regression equation coefficients with
descriptive paraneters forall sites and streans with 15 or nore

observations, for the seven basins, and for the conbined interior
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Figure 3. Plot of Turbidity and TSS
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Figure 4. Plot of Turbidity and TSS
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Figure 5. Plot of Turbidity and TSS
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Figure 6., Plot of Turbidity and TSS
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Figure 7. Plot of Turbidity and TSS
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Figure 8. Plot of Turbidity and TSS
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Figure 9. Plot of Turbidity and TSS
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Figure 10. Plot of Turbidity and TSS
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Table 2. Sumary of regression @ quationa and covariance analysis for
basins, streams, and sites in interior A aska.

Equation6 in the form y-a*(xb) where y=TSS, Xx-turbidity,
a-y axis intercept and b=slope

Locati on N a b r? +SEE(% - SEE(%) Fr<F?”
Interior Al aska 885 2.317 0.851 0.813 112 53 no
A. Birch O Basin 133 2.630 0. 840 0. 899 75 43 yes

1. Lower Birch Cr 44 3. 540 0.731 0. 468 104 51

Birch ab CC 16 2.158 1.014 0.372 119 54

2. Eagle O 47 1.416 0.924 0. 847 33 25
Eagle b GHD 46 2.046 0.871 0. 837 30 23
3. &ld Dust Cr la 1. 259 0.911 0.671 102 51
®ld Dust 18 1. 259 0.911 0.671 102 51
b GDM
4. Woper Birch O 16 1.249 0.989 0.944 17 15
B. Cooked O 239 2.000 0.900 0.730 103 51 no
Basi n
1. Cooked Cr 96 3.589 0.748 0. 553 73 42 yes

Cr ooked 9 0.032 1.504 0. 549 23 19

ab Boul der

Cr ooked 38 14. 655 0.535 0. 261 123 55

at Central

Cr ooked 19 2.178 0.821 0. 256 97 49

ab nouth
2. Deadwood O 36 5.012 0. 859 0. 767 a2 45
Deadwood 32 4.656 0. 863 0.769 86 46
at CHSR
3. Ketchem Cr 22 1.982 1.028 0. 839 a2 45
Ketchenm 20 1.406 0.999 0. 863 74 43
at CHSR
4., Mammoth O 32 10. 328 0.638 0.711 52 34
Mammoth 27 1.858 0.928 0. 808 40 28
at Steese
5. Porcupine Cr 34 0.713 1.044 0. 696 al 45
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Locati on . N
C. Chena R Basin 96
1. Pish O 67
Fish Cr 22
b Gold Dredge
Fish O 43
b Lucky 7

2. Little Chena 14

D. Chatanika R
Basin

1. Chatanika R 151
Chat a 39m 15

186

Chat at Long 53
Chat b Faith 56

2. Faith O 27
Faith 17
at Steese

E. CGold&ream O 112
Basi n

1. ®ldstream O 50
Gol dstream 36

b Fox
2. Gilmore Cr 50
Gilmore 44
b BD M ning
F. Upper Tol ovana 88
sin
1. Tolovana R 76
Tol ovana 30
at TAPS
Tol ovana 36
ab West Fork

2. Livengood O 12

3

O NOOO

= O1

=

a
311

. 598
. 153

. 315

124

. 932

. 129
771
473
. 280

. 770
.611

. 808

. 781
274

. 560
. 848

. 500
. 233
419
. 126

. 871

o PO O

— O ORrOoRr

=

171

. 630
. 261

. 879

. 108

. 034

. 098
. 965
179
. 844

. 930
. 186

. 651

. 694
. 967

. 627
. 852

. 083

. 157
. 088
. 814

. 015

45

0

oo oooo

Tr
.648

. 629
. 627

. 370

. 782

. 789

. 743
.418
803
. 610

. 881
. 187

. 602

. 320
. 385

. 657
. 719

. 841
.778
. 673
. 122

. 882

+SEE(% - SEE(Z) F#<F?"

155 61 no
107 52 no
55 35

124 55

95 49

90 47 yes
88 47 no
115 54

47 32

85 46

56 36

57 36

97 49 no
76 43

52 34

51 34

44 31

53 35 yes
50 33 yes
53 35

34 25

74 43



Locat i on N a b el +SEE(% - SEE( %) Fa<F?”
G Koyukuk River 31 5.768 0.867 0.635 140 58
* Atnet in this colum indicates that the equations that conbined
would make upthis geographical unit are etatistfcally different at
the 95 percent confidence level. For example, the 'me'for the .
interior Alaska equation indicate8 that the basin equations wthin
interior Alaska are statistically different from each other. At'yes!
Is the opposite.
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Alaska database along with the results of the analysis of covariance.
Figures 11 through 18 show the regression 1ines by basin and stream

| ocati on.

The regression W th all 885 observations has a coefficient of
determ nation of ,813 but a standard error of estimate Of +112%
(-53%). The coefficients of determnation for the basin equations
range f rom .602 (Col dstream Creek basin) to .g99 (Birch Ceek basin),
Four of seven equations have standard errorsof estinate |ess than

+100 percent.

For the stream equations, the equation coefficients and
regression parameters = coefficient of deternination (r?) and standard
error of estimate (SEE) = vary considerably. The r?'s range from
.320 (Gol dstream COreek) to .996 (Upper Birch Creek) with 13 of 15 r?'s
above .s0. The sgE's vary from+107% (-52% with Fish Creek data to
+17% (-15% for Upper Birch Creak, with 120f 15equations havi ng

+SEE's | ess than 100 parcsnt.

The variation of the equation descriptors (r?, SEE) forsite
equations is sinilar to that of the streamequations. The r?'s range
from.262 at Crooked Creek at the bridge to .863 at Ketchem O eek at
the Grcle Hot Springs Road. Thirteen of 18 equations have r“above

2

.50. other sites with relatively poor r“ are Birch above
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Figure 11. Plot of Turbidity-TM Regression Lines
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Figure 12. Plot of Turbidity-TSS Regression Lines
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Figure 13. Plot of Turbidity-TSS Regression Lines
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Figure 14. Plot of Turbidity—TSS Regression Lines
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Figure 15. Plot of Turbidity-TSS Regressmn Lines
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Figure 16. Plot of Turbidity-TSS Regression Lines
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Figure 17. Plot of Turbidity—TSS Regression Lines
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Figure 18. Plot of Turbigity-TSS Regression Lines
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Crooked Creek (.372), Fishbel ow Lucky 7 (.370), Chatanika at 39 nile
Steese (.418), and Col dstream bel ow Fox(.389).

The standard errors of estimate for the site equations range
from +30% (-23% to +124% (-551) with thirteen of 18 1ess than +100
percent. Standard error of estimate generally ha8 an inverse
relationship with 2 for the site equations, that is, the equations
with the lowest r? have hi gh SEE. Figure 19, a plot of the
coefficients of determnation and corresponding standard errors of
estimate for the site and stream equations, denonstrates the scatter
that occurs with these equations. By inspection a general conclusion
can not be drawn on whether conbination of data into stream equations

| nproves, reduces or averages the regression paraneters.

3. Analysis of Covariance

For streams with two or nore sites, for basins with tw or nore
streams, and for all interior alaskadata, analysis of covariance was
performed. The results of this work are presented in colum 8 (F*<F?)
of Table 2. If this colum has a 'yes' the equations describing the
data groups included in the covariance analysis arestatistically

simlar at the 95 percent
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Figure 19. Plot of coefficients of determination and std errors
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level. This indicate8 that the equation describing the conbined data
is most appropriate.

The analysis of covariance results are mxed. The seven basin
equations for interior Alaska are statistically different which
means that these data should not be conbined to devel op one equation ,
Atthe basin level, the four streams in Birch Creek, the two streans
In the Chatanika River basin, and the two streanB in the Upper
Tol ovana River basin have statistically simlar equations for each
basin. The six streans in the CGooked Creek basin, the two streans in
the Chena River basin, the two streams in the Col dstream creek basin,
are statistically different for each basin. At the streamlevel the F
val ue conparison indicates that the three sites on Crooked Oreek and
the two sites on the Upper Tolovana River have statistically simlar
regressing equations. The three sites on the Chatanika R ver and the
two sites on Fish Creek are statistically different.

O note is the reversal in the Chatanika River'basin. One
m ght expect sites on one streamto have simlar regression equations
if the total stream equation was simlar to that of a tributary
stream That is not the case with the Chatanika R ver. Covariance
anal ysis indicates that the regression equations for the sites on the
Chatanika River are different yet the equation forthe conbined data

from the Chatanika Rver is not significantly different from the
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equation for Faith Creek. Using only 1984 data the regressions
forthe Chatanika River sitesare statistically ® inilar, but when the
1983 data are included the difference occCurS.

Wiet her regreasion equations are similar between sites, streams
and basins is a central question for thisproject. Alsoofinterest is
whet her regression equations are simlar between years. Does the
equati on devel oped fromdata collected in 1983 and 1984
accurately predict in 19853 Covariance anal ysis was used to
| nvesti gate whether the equations for the conbi ned databaae
and equations for site data from CGooked creek at Central, Chatanika
River Dbelow Faith Creek, and Chatanika R ver above Long Ceek
differed between years. The results, presented in Table 3, show that
regression equations candiffer statistically from yearto year. \WWen
all data are combined, the regression equations for each year (1983-5)
are different. However, earlier analysis denonstrated that one shoul d
not combine data from different basins. The difference by year of the
conbined data mght beafunction of basin differences. To rule this
out three individual sites = Crooked Creek at Central, Chatanika bel ow
Faith Creek, and Chatanika at Long Creek, were investigated.
Covariance analysis baaed on year showed that the regression equations
for Chatani ka at Long Creek and Crooked Creek at Central are different
while for Chatani ka bel ow Faith the regression equations are simlar.

Figures 20 and 21, plots of the observations at Chatanika Rver below
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Table 3. Summary Of covariance analysis by year.

Equati on8 inthe formg'-a*(xb) where y=TSS, % turbidity,

a-y axis i ntercept and b=slope
LOCATI ON N a b r?  +SEE(Y) -SEE(S) F#<F?

Int. Alaska(all) 885 2.317 0.851 0.8 112 53 no
Int. Alaska (83) 158 0.689 1.082 0.92 56 36

Int. Alaska (84) 543 3.236 0.799 0.80 119 54

Int. Alaska (85) 184 2.871 0.820 Q.74 101 50
crooked Cen (al | 38 14. 655 0.535 0. 26 123 55 no
Crooked Cen (84 19 234.423 0. 156 0.04 121 55
Crooked Con (85 19 2.009 0.831 0.41 8 7 47

Chat b rai (all 56 2.280 0.844 0.61 85 48 vyes
Chat b PFai (83 32 1.611 0.894 0.77 34 25

Chat b Fai(84 24 2.553  0.865 0.62 137 58
Chat a Long (all 3 53 0.473 1.179 0.80 47 32 no
Chat a Long (83) 28 0.514 1.092 0.55 33 25
Chat a Llog (849 25 0.813 1.055 0.82 52 34
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Figure 20. Plot of Turbldlty and TSS byl\éial .
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{bidity and TSS by Year
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Fath Creek and Crooked Creek at Central by vyear, demonstrate the
differences in the plotted data.

4., ModelVal i dation.

Model validation was done with 1985 data from the Chatani ka and
Tol ovana Rivers and Gol dstream Creek (DEC 1986) and 1983 data from
Upper Birch Oeek, Crooked Creak, and Chatani ka River (\Wagener 1984).
Appendi x 3 presents the results of these conparisons. Figure22 is a
hi stogram of the Z scores for the 1985 Chatani ka and Tol ovana DEC data
and the 1983 data reported by Wagener (1984). The Chatani ka data have
an average Z score of -1.07 with 55 percent of the observations wthin
one standard error of estimate and 98 percent within two standard
errors of estimates of the reported values. The Tol ovana data have an
average Z score of =,20 with 89 percent within one standard error of
estimate and 95 percent within two standard errors of estimate of the
reported values. fThe 1983 data have an average Z score of .56 with 58
percent within one standard error of estimae and 88 percent w thin

two standard errors of estimate of the reported val ues.
The disparity between the 1985 Tol ovana and Chatani ka results is

of note. These data were collected by the sane people using the sane

met hods during a two week period. The results fromthe 1983 data are
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and 1983 ACFRU data
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Figure 22, Z score distributions for 1985 Chatanika and Tolovana
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under predi ct ed, onaverage, with a nore spread out distribution than
that of the other two groupo of dat a.

The Chatani ka data cone mostly from two sitas, Chatani ka bel ow
Faith Creek and Chatani ka at Long Creek, which have different 2
score distribution& At the Chatanika bel ow Faith Creek site, 92
percent of the Z scores (22 out of24) fall within the greater than
-1.0 and less than -0.5 interval and at the Chatanika at Long Creek
site, 81 percent of the Z scores are less than -1.0. At the Ohatanika
bel ow raith Creek site, in particular, the predicting equation may not
be accurate for this set of data but the precision, 92% within one Z
score interval, is good.

5. Velocity-Turbidity Miltiple Regression.

Velocity estimates were available for 76 observations wthin the
Crooked Creek basin.  Sinple regression of the log transformnmed
turbidity and TSS data produced an r® of 0.82 with an SEE of 0.296
(+98,~-49 percent). Velocity by itself does not have significant
rel ationship with total suspended solids. The nultiple regression
model with log velocity amthe second predictor variable produced an
r? of 0.85 and an SEE of 0.271 (+87,-46 percent). These aren’t
substantial inprovements but the added velocity variable is
statistically significant at the 95 percent confidence |evel.

65



If only the data from Orooked Creak at Central are considered,
the inprovement is marked. Miltiple regression (log turbidity and |og
vel ocity) improves the Si npl e regression (1 og turbidity) r? of 0.207
to 0.686 andreduces the SEE from +98,-49 percent to +56, -36
percent. Table 4 presents the nultiple regression analysis

conpari sons.

Table 4. Conparison of nultiple and sinple |jnear
regTrJes& on equati ons from CrogEed O eek basin.

Q

Equations in the form y-a*(x.b.l)*( b*) where
x,=turbidity, x.=velocity, afd 3 and a are
clefficients. “
LOCATI ON N a b, b, r?  +sEE - SEE
Crooked O basin
S| mpl e regression (turb) 72 1.211 0.985 0.788 91 48
nPIe regression (vel) 72 134.896 0.165 0.005 305 75
iple regressmn 72 0.851 1.016 0.456 0.828 79 44
Crooked O at Central
Sinple regression (turb) 16 7.447 0.622 0.207 98 49
Si npl e regression (vel) 16 210. 863 0.073 0.002 114 53
Mil tiple regression 16 0.001 1.919 2.127 0.686 56 36
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DI SCUSSI O\

The underlying premse ofthis project is that because placer
mning throughout intsrior Alaska is simlar, the turbidity-TSS
relationship in placer mned streans in interior Al aska also may be
simlar, allowing the use of one equation to define that
rel ationship. This has not been borne outby the analysis. The
regression equations for the seven basins are statistically
different. O the six basins thathave two or morestreans with 15
or nore observations, in only three arethe regression equations
statistically simlar and, in one ofthose, the equations for the
individual sites are not simlar. O the four streans that had two or
more sites with 15 or nore observations two have statistically

different regressions.

Covariance analysis also indicates that one should be careful
using equations from previous years to predict TSS. The equations
using all data frominterior Aaska were different for 1983, 1984 and
1985. Atthree sites covariance analysis indicates that attwo of
those sites the ® guations differ between years. Nbdel validation
supports this uncertainty. Estimates from 1985 Chatanika R ver site

data average more than one standard error of estimate from reported
TSS.
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Error as indicated by the standard error of estimate isS reasonable
for nost equations. Individual observations can have considerable
variation. Inspection of the data from the sits equations with the
worst errer terms show that these sites include data froma variety of
flow conditions or are sites close to sluice operations. It is
inportant to nots that these equations should only be used to
estimate TSS within the range of the values in the data sets used to
devel op the equations. |n particular, these equations shoul d not be
used with turbidity values less than 5 NTU  Also, these equations
shoul d not be used t0 predict TSS in non-placer-mned streans.

Stream flow | evel s = discharge or velocity = can be inportant
when the turbidity-TSS relationship is examned over a wide range of

flows. Wen velocity was added to the poor relationship at O ooked
Creak at Central the z® inproved remarkably and the error was reduced
equal ly well. Inspection of the data show nmuch different turbidity-TSS
rel ationships at high flows. My andearly June observations show TSS
val ues nuch higher than the acconpanying turbidity. Qoservations from
Crooked creek basin in late June and md August in 1985 - tines of
high flows = have simlar relationships. Lowflows in early August may
explain partly the poor prediction performance of the Chatanika site

equations on 1985 DEC data. Lack of neasured or estimated discharge
and velocity data limts a nmore thorough exploration ofthis. |
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bel i eve that to adequately predi ct TSS from turbidity over a wde
range of flows, addition ofa discharge or velocity variable is

essential. A sinple regression may be acceptable for average-|evel

summer fl ows.

The research done in this report indicates that the nost
appropriate use of regression nodels to predict TSS fromturbidity in
mned streans is on a single sitebasis. The anal yses fromthis report
i ndicate that regression equations should be used with care if
devel oped for nore that one site, if used on sites that did not
contribute data to the modeldevelopment, or ifused for years that
did not contribute data to the nodel devel opnent. A sinple regression
equation developed with data collected during normal flows will
underestimate TSS at high flows and overestimate TSS at |ow fl ows.
Anal ysi s of covariance indicates that the relationship may stay the
same between years, sites, or streams, but this nust be verified; it
can't be assuned.

With so many restrictions one mght wonder why bother with the
work required to devel op these equations? Wy not just collect and
anal yze sanmples for determnation of TSS and dismss the notion
devel oping aturbidity-TSS nodel ? An alternative view = why bother
with collecting TSS onalarge scale? = is also arguable. A strong,

if not perfect, relationship exists between it and turbidity:
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turbidity is mich less expensive to collect; andturbidity has a more
enforceabl e standard. The ecol ogical and aesthetic damage caused by
excess anounts of sedinent could be accurately nonitored or estinated
by either parameter. |f sedinment |oads need to be estimated at sone
sites, this report has denonstrated a wayto do so with a mninum

amount Of TSS analyses.

Asstate and federal funding declines and interest in solutions
to the placer mning water quality question at |east remains constant,
funds to do all desired anal yses may not exist. |f ponitoring of
water quality on placer mned streans is desired and both turbidity
and suspended sedinent information is needed, then turbidity-TSS
model s of the sort reconmended here can help stretch the analysis
dol | ar.
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CONCLUSI ON:

Equations to predict TSS fromturbidity aremost appropriate if
devel oped on asite basis. Conbining all data frominterior Al aska
into one equation is not supported by the anal ysis and even conbi ni ng
data within a basin or streamis not supported nmore that 50 percent
of the tinme based on analysis of covariance. The turbidity-TSS
relationship may change from one yearto the next. Miltiple
regression nodels using turbidity and velocity to predict TSS give
inproved results over a wide range of flows.
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Appendix 1. Turbidity and TSS Data fromlInterior Al aska
Streams.
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Appendix 1. Turbidity and TSS data from Interior Alaska Streams !
14:09 FRIDAY, MAY 16, 1986

LOCATION HYUNIT SOURCE DATE TIME TURB TSS
BIRCH A BRDG 4040201 5 85-06-05 1100 75.00 265.00
BIRCH A BRDG 4040201 4 &H-06=16 1405 50.00 206.00
BIRCH A BRDG 4040201 5 85-07-26 915 24.00 25.60
BIRCH A BRDG 4040201 5 85-07-27 915 23.00 27.00
BIRCH A BRDG 4040201 5 &-07-28 15 21.00 19.60
BIRCH A BRDG 4040201 5 %-07-28 615 18.00  19.00
BIRCH A BRDG 4040201 5 8-07-28 1215 25:00 20.20
BIRCH A BRDG 4040201 5 &-07-28 1815 26.00 19.70
BIRCH A BRDG 4040201 5 85-08-22 1034 34.00 40.60
BIRCH A BRDG 4040201 5 85-09-05 1600 29.00 58.80
BIXii A CC 4040201 3 84-08-08 1030 7.00 24.00
BIRCHA CC 4040201 3 84-08-08 1130 32.00 20.00
BIRCHA CC 4040201 3 84-08-09 1106 32.00 770.00
BIRCHA CC 4040201 5 $H-06-26 1702 27.00 64.50
BIRCHA CC 4040201 5 85-m-03 1200 14.00 19.60
BIRCHA CC 4040201 5 &$-07-25 1100 7.90 22.80
BIRCHA CC 4040201 5 85-07-25 1700 6.40 16.50
BIRCHA CC 4040201 5 &$-07-25 2300 7.60 18.70
BIRCHA CC 4040201 5 85-07-26 500 7.30 14.80
BIRCHA CC 4040201 5 85-07-26 2000 11.00 19.60
BIRCHA CC 4040201 5 H-07-27 1100 9.40 19.90
BIRCHA CC 4040201 5 8-07-27 1700 9.70 16.60
BIRGH A CC 4040201 5 8-07-27 2300 12.00 21.10
BIRCHA CC 4040201 5 8-07-28 500 10.00 21.50
BIRCH A CC 4040201 5 8%-08-07 1410 4,90 5.56
BIRCHA CC 4040201 5 85-08-13 1522 4.50 5.56
BIRCH A CC 4040201 5 8-08-22 1230 29.00 28.60
BIRCH A CC 4040201 5 8-09-05 1644 19.00 47.70
BIRCH A CClI 4040201 5 8-07-25 1400 6.80 15.80
BIBCH ACCI 4040201 5 8-07-25 1445 6.80 12.70
BIRCH A CLUMS 4040201 4 85-06-12 1115 6.00 365.00
BIRCH A HARRING 4040201 4 85-06-10 1617 22.00 46.00
BIRCH A HARRISO 4040201 3 84-08-08 1505 50.00 22.00
BIRCH A HARRISO 4040201 3 84-08-08 1542 45.00 24.00
BIRCH A HARRISO 4040201 4 84-08-29 1415 60.00 47.00
BIRCH A HARRISO 4040201 4 85-06-13 930 31.00 42.00
BIRCH A SFORK 4040201 4 &-06-15 1025 31.00 51.00
BIRCH A SHEEP C 4040201 4 85-06-13 1138 50.00 52.00
BIRCH A WOLF 4040201 4 85-06-13 912 30.00 40.00
BIRCHB CC 4040201 3 84-08-08 1155 55.00 34.00
BIRCHB CC 4040201 3 84-08-00 1050 50.00 31.00
BIRCH B CC 4040201 4 84-08-23 1530 60.00 32.00
BIRCH B HARRING 4040201 4 84-08-29 1426 200.00 190.00
BIRCH B HARRISO 4040201 3 84-08-08 1515  120.00 4400
BIRCH B HARRISO 4040201 4 84-08-29 1426 240.00 388.00
BIRCH B SOUTH F 4040201 4 84-08-29 1405 17.00 22.00
BIRCH SF A MTH 4040201 4 85-06-14 948 1.90 13.60
BIRCH,NF A MTH 4040201 1 83-08-09 1915 0.20 1.00
BEZAR A STEESE 4040203 4 84-08-19 1130 0.55 0.05
BEAR A STEESE 4040203 5 84-08-29 1220 1.00 1.00
BEAR TR A CLUMS 4040203 4 85-06-1 1 1424 0.50 2.10
FISH A STEESE 4040203 5 84-08-02 1220 1.00 2.00
FISH A STEESE 4040203 4 84-08-22 1425  0.45 0.05
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Appendix 1.

Turbidity and TSS data from Interior Alaska Streams

LOCATION HYUNIT
PTARMIGAN A STE 4040203
PTARMIGAN A STE 4040203
TWELVEMILE A MT 4040203
TWELVEMILE A MT 4040203
TWELVEMILE A MT 4040203
TWELVEMILE A MT 4040203
TWELVEMILE B NF 4040203
TWELVEMILE B RC 4040203
TWELVEMILE NF 4040203
CLUMS A MTH 4040204
CLUMS A VOLCANO 4040204
CROOKED A HARNG 4040204
HARRINGTON A MT 4040204
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLE A GHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205
EAGLEAGHD 4040205

SOURCE

4
5
3
3
3
3
4
4
4
4
4
4
4
2
2
2
2
2
2
2
2
2
o
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

14:09 FRIDAY, MAY 16, 1986

DATE

84-08-22
84-08-30
8u-08-07
84-08-07
84-08-10
8U4-08-21
84-08-15
84-08-15
84-08-15
85-06-12
85-06-12
85-06-10
85-06-10
84-06-20
84-06-21
84-06~-21
84-06-21
84-06-21
84-06-22
84-06-22
84-06-22
84x22
8i4-06-23
W-06-23
84-06-23
8i4-06-24
84-06-24
84 06-2U
8U4-07-17
84-07-17
84-07=-17
84-m-18
84-07-18
8u-07-18
8U4-07-19
84-07-19
84-07-19
84-07-20
84-07-20
84-07-20
8u4-07-21
8u4-Q7-21
84-07-21
8u4-08-09
84-08-09
84-08-09
84-08-10
84-08-10
84-08-10
84-08-11
84-08-11
84-08~-11
8u4-08-12

TIME

1800
1220
1916
1938
1253
1035
1815
1635
1315

955
1120
1506
1048
1545

855
1140
1510
2115

830
1330
1630
2030

910
1440
1840

860
1130
1355
1100
1520
1930

930
1205
1640

820
1200
1455

835
1115
1600

700
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Appendix 1. Turbidity and TSS data from Interior Alaska Stream 3
14:09 FRIDAY, MAY 16, 1986

OBS  LOCATION HYUNIT SOURCE DATE TI ME TURB TSS
107 EAGLEAGHD 4040205 2 84-08-12 1425 0.20 0.05
108 EAGLEAGHD 4040205 2 84-08-12 1605 0.27 0.05
109 EAGLEAGHD 4040205 2 84-08-13 720 0.33 0.10
110 EAGLEAGHD 4040205 2 84-08-13 950 0.22 0.30
111  EAGLEAGHD 4040205 2 84-08-13 1100 0.18 0.10
112  EAGLEAPTARMIG 4040205 4 84-00-06 1440 7000.00  9999.00
113 EAGLEBGHD 4040205 2 84-06-20 1545 240.00 643,00
114  EAGLE B GHD 4040205 2 84-06-21 1015 130.00 8.00
115 EAGLE B GHD 4040205 2 8i-06-21 1100 800.00 720.00
116 EAGLEBCHD 4040205 2 84-06-21 1215  1100.00 695.00
117 EAGLE B GHD 4040205 2 84-06-21 1230 450.00 398.00
118 EAGLEBCHD 4040205 2 84-06-21 1450 1200.00 999.00
119 EAGLE B GHD 4040205 2 84-06-21 1605 950.00 545,00
120 EAGLE B GHD 4040205 2 84-06-21 2220 700.00 568.00
121  EAGLE B GHD 4040205 2 8U4-06-22 950 450.00 406.00
122  EAGLEBCHD 4040205 2 84-06-22 1425 850. 00 685.00
123 EAGLEBCHD 4040205 2 84-06-22 1745  1100.00 820.00
124  EAGLE B GHD 4040205 2 8u-06-22 1910 2400.00 705.00
125 EAGLE B GHD 4040205 2 84-06-23 1100 900,00 800.00
126  EAGLEBGHD 4040205 2 8u-06-23 1520 900.00 795.00
127 EAGLE B GHD 4040205 2 84-06-23 2050 600.00 468.00
128 EAGLEBGHD 4040205 2 84-07-17 1220 2100:00 1380.00
129  EAGLEBCHD 4040205 2 84-07-17 1715  1100.00  1150.00
130 EAGLE B GHD 4040205 2 84-07-17 2015 1100.00 972.00
131 EAGLE B GHD 4040205 2 84-07-18 1015 1600.00 1020.00
132 EAGLEBGHD 4040205 2 8u-07-18 1425  1600.00 1000.00
133 EAGLE B GHD 4040205 2 84~-07-18 1720 . 1300.00 1040.00
134 EAGLEBGXD 4040205 2 84-07-19 1000 1200.00 970.00
135 EAGLE B GHD 4040205 2 84-07-19 1325  1500.00 1230.00
136 EAGLEBGHD 4040205 2 84-07-19 1550 1600.00 1350.00
137 EAGLE B GHD 4040205 2 84-07-20 930 1200.00  1020.00
138 EAGLE B GHD 4040205 2 84-07-20 1340 2400.00 1580.00
139 EAGLE B GHD 4040205 2 84-07-20 1635  1900.00  1430.00
140 EAGLEBCHD 4040205 2 8U4-07-21 a45  1400.00  1060.00
141  EAGLEBGHD 4040205 2 84-07-21 930 1200.00 1020.00
142  EAGLEBGHD 4040205 2 84-07-21 1140  1700.00 1480.00
143  EAGLEBGHD 4040205 2 84-07-21 1350 1600.00 1450.00
144  EAGLE B GHD 4040205 2 84-08-09 1500 2500.00 1860.00
145 EAGLE B GHD 4040205 2 84-08-09 1710 3000.00 2340.00
146 EAGLE B GHD 4040205 2 84-08-09 2030 2100.00 1420.00
147 EAGLEBCHD 4040205 2 84-08-10 1040 2800.00 2060.00
148  EAGLE B GHD 4040205 2 84-08-10 1250 3100.00 2200.00
149 EAGLE B GHD 4040205 2 84-08-10 1505 3200.00 2130.00
150 EAGLEBGHD 4040205 2 84-08-11 1440  3500.00 2480.00
151 EAGLEBGHD 4040205 2 84-08-11 1700  3000.00 3190.00
152 EAGLE B GHD 4040205 2 84-08-11 2110 2100:00 1570.00
153  EAGLE B GHD 4040205 2 84-08-12 1105 2800.00 2460.00
154  EAGLE B GHD 4040205 2 8u4-08-12 1510 1800.00 1540.00
155  EAGLE B GHD 4040205 2 84-08-12 1635 2300.00 2110.00
156 EAGLE B GHD 4040205 2 84-08-13 855  1500.00 1640.00
157 EAGLE B GHD 4040205 2 84-08-13 1035 2300.00 2200.00
158 EAGLE B GHD 4ou0205 2 84-08-13 1150 2800.00 2650.00
159  GOLD DUST B GDM 4040206 2 84-06-20 1325  1400.00 2670.00
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LOCATION HYUNIT SOURCE DATE TI ME TURB Tss
GOLD DUST B GDM 4040206 2 84-06-21 1715 2000.0 125
GOLD DUST B GDM 4040206 2 84-06-22 1300 380.0 350
GOLD DUST B GDM 4040206 2 84.06-22 1600 1200.0 890
GOLD DUST B GIM 4040206 2 84-06-22 1720 1700.0 1280
GOLD DUST B GDM 4040206 2 84-06-23 1340 3200.0 2180
GOLD DUST B GDM 4040206 2 84.06-23 1835 1600.0 820
COLD DUST B GDM 4040206 2 84-06-24 1240 3000:0 1670
GOLD DUST B GDM 4040206 2 84-06-24 1410 5000.0 3040
COLD DUST B GDM 4040206 2 84-08-20 1830 1200.0 68
GOLD DUST B GDM 4040206 2 84-08-20 2015 1900.0 1270
GOLD DUST B GDM 4040206 2 84-08-21 1630 650.0 380
GOLD DUST B GDM 4040206 2 84-08-21 1800 1000.0 865
GOLD DUST B GDM 4040206 2 84-08-22 1300 laoco.o 2440
GOLD DUST B GDM 4040206 2 84-08-22 1740 1800.0 2000
GOLD DUST B GDM 4040206 2 84-08-23 1815 100.0 52
GOLD DUST B GDM 4040206 2 84-08-24 1115 100.0 100
GOLD DUST B GDM 4040206 2 84-08-24 1340 500.0 408
HARRISON A BIRC 4040207 1 83-08-08 1500 240.0 290
HARRISON A BIRC  4040207" 3 84-08-08 1500 240.0 290
HARRI SON A BIRC 4040207 3 84.-08-08 1540 190.0 320
HARRI SON A MTH 4040207 u 84-08-29 1415 450.0 745
HARRI SON A MTH 4040207 u 85-06-13 930 6.8 25
HARRI SON A SQUA 4040207 3 84.08-08 1635 400:0 , 210
HARRI SON B SQUA 4040207 3 84-08-08 1625 420.0 1100
SQUAW A HARRI SO 4040207 3 84-08-08 1625 220.0 1200
BRKH A 12 MLE 4040208 4y 84-09-06 1438  1000.0 970
BIRCH A 12 MLE 4040208 4 84-09-23 1220 400.0 420
BRKH A 12 MLE 4040208 it 8-06-12 1615 450.0 603
Bl RCH A12MILE 4040208 3 84-08-10 1258 400.0 560
Bl RCH A12MILE 4040208 3 84-08-21 1045 270.0 368
BIRCH ABUTTE C 4040208 [ 84-00-06 1215 1800.0 2640
BIRCH A GOLD DS 4040208 y 85-06-12 1648 650:0 694
BIRCH B N ON 4040208 1 83-08-09 18u5 320.0 360
BIRCH B 12 MILE 4040208 It 84-09-06 1422 700.0 80
Bl RCH B 12MILE 4040208 3 84-08-07 1915 580.0 660
Bl RCH B 12MILE 4040208 3 84-08-07 1930 500:0 720
Bl RCH B 12MILE 4ou0208 3 84-08-10 1301 320.0 410
BRH B BEAR C 4040208 y 84-00-06 1300 950.0 960
BIRM B NF CON 4040208 1 83-08-09 1850 280.0 244
BIRCH B PTARMIG 4040208 y 84-00-06 1150 2100.0 2380
BIRCH B WILLOW 4040208 y 84-09-06 1345  1100.0 1150
CROOK&D A ALBER 4040210 1 84.08-09 1550 460.0 410
CROXED A BLDR 4040210 5 8-07-24 1325 380.0 205
CROXED A BADR 4040210 3 84-08-08 1743  1100.0 490
CROKED A BADR 4040210 3 84-08-09 1030  1400.0 1200
CROKED A BADR 4040210 3 84-08-09 1612  1300.0 1400
CROOKED A BOLDR 4040210 5 8-07-24 114 360.0 269
CROOKED A BOLDR 4040210 5 85-07-24 714 330.0 241
CROXED A BODR 4040210 5 85-07-24 1314 340.0 236
CROKED A BA[DR 4040210 5 85-07-24 1914 370.0 248
CROKED A BADR 4040210 5 85-07-25 1014 370.0 161
CROXED A BODR 4040210 5 85-07-26 114 500.0 308
CROKED A BADR 4040210 5 85-07-26 714 450.0 327
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0BS  LOCATION HYUNIT SOURCE DATE TIM TURB TSS
213 CROOKED A BOLDR 4040210 5 8-07T-26 1314 370 184.0
214 CROOKED A BOLDR 4040210 5 85-07-26 1914 450 342.0
215  CROOKED A CEN 4040210 3 84-08-08 1215 800  1000.0
216  CROOKEDACEN 4040210 3 84-08-08 1540 400 490.0
217 (RxB A &N 4040210 3 8u..08-08 1828 140  1000.0
218  CROOKEDACEN 4040210 3 84-08-08 2152 950 890.0
219 C(ROXED A (N 4040210 3 84--08-09 37 1200 1100.0
220  CROOKED A CEN 4040210 3 84-08-09 350 1500 1300.0
221 CROOKEDACEN 4040210 3 84-08-09 709 1390 960.0
222  CROOKEDACEN 4040210 3 84..08-09 937 3 470.0
223 CROOKEDACEN 4040210 3 84-08-09 1228 800 930.0
224  CROOKEDACEN 4040210 3 84-08-09 1531 1200 830.0
225 CROOKED A CEN 4040210 3 84-.08-09 1828 960.0
226 CROOKED ACEN 4040210 3 84-08-09 2029 1300 830.0
227 CROKED A (N 4040210 3 84-08-10 100 1300 1100.0
228 (ROKED A (RN 4040210 3 84-08-10 634 1400 710.0
229 CROOKEDACEN 4040210 3 84-08-10 935 600 570.0
230 CROXED A (N 4040210 3 84-08-10 1138 700 37.0
231 (ROXBD A &\ 4040210 y 84.-08-21 850 1300 665.0
232 CROOKEDACEN 4040210 4 84-08-21 1830 1400 478.0
233 CROOKEDACEN 4040210 5 84-08-30 1220 327.0
234  CROOKED A CEN 4040210 5 85-06-13 1730 500 48,2
235 CROOKEDACEN 4040210 5 85-06-20 1410 210 105.0
236 CROOKEDACEN 4040210 5 85-06-25 1945 240 296.0
237 RXBD A CN 4040210 5 85~-06-26 911 210  1532.0
238 C(ROXED A (N 4040210 5 85-07-04 1422 340 294.0
239  CROOKEDACEN 4040210 5 85-07-24 405 320 172.0
240 CROXED A (RN 4040210 5 85-07-24 1005 320 128.0
241 (ROKED A (AN 4040210 5 85-07-24 1605 330 280 1630
242  CROOKED ACEN 4040210 5 85-07-24 2205

243 C(ROKED A (RN 4040210 5 8-07-25 1305 300 214.0
244  CROOKEDACEN 4040210 5 8-07-26 405 251.0
245 (ROKED A CEN 4040210 5 8-07-26 1005 380 238.0
246 CROOKED A CEN 4040210 5 8-07-26 1605 300 206.0
247 (ROKED A (&N 4040210 5 BH-07-26 2205 370 206.0
248 (ROKED A CEN 4040210 5 &-0T-29 1005 1900 1450.0
249  CROOKEDACEN 4040210 5 8-08-07 1140 650 353.0
250 CROOKED A CEN 4040210 5 85-08-13 1608 700 428.0
251 CROOKED A CEN 4040210 5 85-08-21 1850 280 274.0
252  CROOKEDACEN 4040210 5 85-09-05 1500 150 161.0
253 CROOKED A CEN I 4040210 5 85-07-24 1605 320 157:0
254  CROOKED A DEADW 4040210 3 84-08-08 1235 550 590.0
255  CROOKED A DEADW 4040210 3 84-08-08 1750 70 700.0
256 CROOKED A DEADW 4040210 1 84-08-08 1755 650 750.0
257 CROOKED A DEADW 4040210 3 84-08-09 1300 450 100 5700
258 CROOKED A EBALB 4040210 3 84-08-09 1550

259 CROOKED A MTH 4040210 3 84-08-08 1200 230 170.0
260 CROXKED A MH 4040210 3 8u-08-09 1145 310 250.0
261  CROOKED A MTH 4040210 y 84-08-23 1526 75 56.0
262  CROOKEDAMIH 4040210 5 85-06-14 1224 130 00 603
263  CROOKED A MTH 4040210 5 85-06-26 1504 60

264  CROOKED A MTH 4040210 5 8-07-03 1131 130 120 185
265 CROOKED A MTH 4040210 5 85-07-25 1030
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0BS  LOCATION HYUNIT SOURCE DATE TIME TURB TS

266 CROOKED A MTH 4040210
267 CROOKED A MTH 4040210
268 CROOKED A MTH 4040210
269 CROOKED A MTH 4040210
270  CROOKEDAMTH 4040210
271 CROOKED A MTH 4040210
272 CROOKEDAMTH 4040210
273 CROOKED A MTH 4040210
274 CROOKEDAMTH 4040210
275 CROOKEDAMTH 4040210
276  CROOKEDAMTH 4040210
277 CROOKED A MTH 4040210
278 CROOKED A MTH I 4040210
279 CROOKED A MTH I 4040210
280 CROOKED A MTH | 4040210
281  CROOKED A WBALB 4040210
282  CROOKED A WBALB 4040210

85-W-25 1630 110.00  101.00
85-07-258 2230 100.00 80.30
8-07-26 430 8.00 66.40
8-07-26 1930 9%5: 00  73.90
8-07-27 1030 70.00 59,80
8-07-27 1630 90.00 64,80
8-07-271 2230 140:00 95.90
8-07-28 430 75.00 55.20
8-08-07 1338 220.00 122.00
85-08-13 1515 230.00 170.00
85-08-22 1300 140.00 137.00
85-00-05 1700 100.00 124.00
8%-07-03 1830 50.00 132.00
85-07-25 1215 130.00 101.00
8-07-25 1218 100.00 103.00
84-08-08 1050 160.00 130.00
84-08-09 1220 290.00 240.00

288  CROOKED
289 CROOKED B BEDRK 4040210
290  CROOKED B DEADW 4040210 84~08-08 1244 750.00 550.00
291  CROOKED B DEADW 4040210 84~08-08 1750 700.00 700.00

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
3
3
1
5
5
5
5
BEDRK 4040210 5
5

3

292 CROOKED B DEADW 4040210 3 84-08-09 1305 550.00 660.00

3

3

3

3

n

4

m

m

3

1

3

1

5

4

5

5

5

5

5

5

5

5

n

m

5

4

8-07T-25 2230 220.00 162:00

283  CROOKED B ALBER 4040210 84-08-09 1545 270.00 310.00
284  CROOKED B BEDRK 4040210 &=-07-23 1930 120.00 95.10
285  CROOKED B BEDRK 4040210 85-07-24 1930 120.00 103.00
286 CROOKED B BEDRK 4040210 8-07T-25 1030 100.00 74,00
287 CROOKED B BEDRK 4040210 85-07=25 1630 110.00 94.80
B
B

8B-07-26 430 220.00 166.00

203  CROOKED B EBALB 4040210 84-08-09 1545 270.00 310:00
294  CROOKED B PORC 4040210 84-08-09 1006 340.00 410.00
205  CROOKED B WBALB 4040210 84-08-09 1230 250.00 190.00
206  CROOKED N KETCH 4040210 84-08-08 1000 500.00 330.00
297  ALBERT A BRDG 4040211 85-06-16 1610 15.00 64.00
298  ALBERT A BRDG 4040211 8&-06-17 1008 33.00 293: 00
209  ALBERT A MTH 4040211 85-06-16 952 18.00 105.00
300 ALBERT ASTEESE 4040211 84-08-23 1630 11:00 19.00
301 ALBERT EB A CC 4040211 84-08-09 1540 10.00 10.00
302 ALBERTEBA CRK 4040211 84-08-09 1540 3.30 6.00
303 ALBERT WB A CC 4040211 84-08-09 1235 3.30 6.00
304 ALBERT WB A CRK 4040211 84~08-09 1540 10.00 10.00
305 BEDROCK A STEES 4040211 84-07-25 1220 1.00 4.00
306 BEDROCK A STEES 4040211 84-q-26 1450 4.50 7.60
307 BEDROCK A STEES 4040211 85-07-23  1130" 0.29 0.46
308 BEDROCK A STEES 4040211 85-07T-25 1055 0.41 2.67
309 BEDROCK A STEES 4040211 e-08-22 1440 3.60 27.90
310 BOULDER A CC 4040211 8-07-24 1314 0.66 1.70
311  BOULDER A CC 4040211 B5-07-24 1914 0.37 1.01
312 BOULDER A CC 4040211 %-07-25 1014 0.38 7.67
313  BOULDER A CC 4040211 85-07-26 1014 0.48 1.29
314  BOULDER A GRNHR 4040211 84-9-25 1220 33.00 26:00
315 BOULDER A GRNHR 4040211 84~-07-25 1700 23.00 101.00
316  BOULDER A GRNHR 4040211 8u-07-26 1738 2.80 4.60
317 BOULDER A STEES 4040211 84-07-24 1220 1.00 2.00
318 BOULDER A STEES 4040211 8U=0T=26 1022 1.40 1.80
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LOCATION
BOULDER A STEES
BOULDER1
BOULDER I
GREENHORN A BLD
BONANZA

BONANZA

BONANZA

BONANZA

BONANZA

BONANZA

BONANZA

BONANZA

BONANZA

BONANZA A RD
DEADWOOD A CC
DEADWOOD A CC
DEADWOOD A CC
DEADWOOD A CC
DEADWOOD A CHSR
DEADWOODACHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOODACHSR
DEADWOODACHSR

DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOODACHSR

DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEACWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOODA CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWOODACHSR

DEADWOODACHSR

DEADWOOD A CHSR
DEADWOOD A CHSR
DEADWCQDA CHSR
DEADWOOD A CHSR
DEADWOOD A MINE
KETCHEMA CHSR

KETCHEMA CHSR

HYUNIT

4040211
4040211
4040211
4040211
4040212
4040212
4040212
4040212
4040212
4040212
4040212
4040212
4040212
4040212
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
4040213
40402 13
4040213
4040213
4040214
4040214

SOURCE

WU EVUTNUVVUIVIUIUVIVTVIVINI SWWWW swwuwwwwuwuwwiww syTwwwwuivinumiuTaoiaunaniwm b &=

DATE

85-06-12
8-07-23
B-07-24
84-08-09
8-07-22
8-07-23
85-07-23
8-07-23
85-07-24
8-07-24
85-07-25
865-07-25
85-07-25
84-08-07
84-08-0

84-08-08
84-08-08
84-08-09
84-07-24
84.07-27
84-08-08
84-08-08
84-08-08
84-08-08
84-08-09
84.08-09
84-08-09
84-08-09
84.08-09
84-08-09
84-08-09
84-08-09
84-.08-10
84-08-10

84-.08-10
84-08-10
85-06-1 3
85-06-20
85-06-25
85-07-04
85-07-24
85-07-24
85-07-24
85-07 -24
85-07-25
85-07-26
85-07-26
85-V-26
8-07-26
85-08-22
84-07-24
85-06-25
84-08-08

Turbidity and TSS data from Interior Alaska Streams

7
14:09 FRIDAY, MAY 16, 1986

TIME

1132
2252
1135
910
2202
402

1602
702
2202
402
1002
1602
1220
1215
1230
1750
1303
1220
1730
1225
1547
1838
2202
51
402
718
949
1233
1539
1834
2137
115
647
945
1131
1633
1406
1959
1455
100
700
1300
1900
1000
100
700
1300
1900
930
1500
2007
1230

TURB

1.60
0.31
0.30
0.20
1800.00
238.00
75.00
50.00
50.00
8.00
26:00
13.00
39.00
2800.00
2600.00
320.00
400.00
500.00
1400.00
1400.00
120.00
95.00
3500.00
1600.00
380:00
170.00
160.00
620:00
130.00
75.00
45.00
100.00
50.00
280.00
450.00
320.00
1000.00
3300.00
280.00
330:00
230.00
160.00
2000:00
1800.00
1800.00
350:00
700.00
2900.00
1800.00
150.00
1.30
130.00
4600.00

TSS

29.50
4500.00
3600.00

850.00
360:00
900.00
1556.00
1980.00
310.00

23.00
4100.00
3000.00
1100.00

430.00
500.00
1700.08
400.00
250.00
150.00
87.00
490.00
450.00
700.00
1000.00
1415.00
5980.00
604.00
613.00
363.00
222.00
3730.00
Z770.00
2660.00
1910.00
1650.00
5100.00
3840.00
780.0Q
3.40

97.60

8700.00
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416
417
418
419
420
421
422
423
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LOCATION

KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM A MININ
KETCHEM A CHSR
KETCHEM A CHSR
KETCHEM N CC
KETCHEM N CC
MAMMOTH A MTH
MAMMDTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMDTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MAMMOTH A STEES
MASTODON  AMINE
MASTODON A MTH
MASTODON B WILK
MILLER A MINING

HYUNIT

4040214
4040214
4040214
4040214
4040214
4040214
4ouo214
4ou0214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040214
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215
4040215

SOURCE

S ST EVTUVUVTUNIUIUINE ESEWWWWLWLWLLWWWLWWWLWWEVNLWWW EEEMEUVWWWWWWUWWWWWW —

DATE

84-08-08
8u-08-08
84-08-09
84-08-09
84-08-09
84-08-09
84-08-09
84--08-09
84-08-09
84-08-10
84-08-10
84-08-10
84-08-10
84-08-27
85-06-16
8-08-22
84-08-29
84-08-21
84-08-23
84-08-08
84--08-09
84-08-09
84-08-01
84-08-01
84-08-08
84-08-08
84-08-08
84-08-08
84-08-09
84-08-09
84-08-09
84-08-09
84-08-09
84-08-09
84-08-09
84-08-09
84-08-10
84-08-10
84--08-10
84-08-10
84-08-21
85-06=-17
85-06-20
&-07-23
85-07-24
%5-07-25
8-07-25
85-07-25
85-07-26
84-08-01
84-08-02
84-08-01
8u-07-31
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TIME TURB
1550 4600.00
2210 2500.00
100 110.00
410 160.00
728 210.00
959 200.00
1545  3600.00
1042 650.00
2048 1400:00
124 5100.00
656 390.00
953 240.00
1124 450.00
1220 3300.00
1638 400.00
915 1300.00
1030 0.75
1338 2000.00
1820 3400.00
955 1100.00
1505 340.00
1004 280.00
1220 1200.00
1620 1000.00
1150 300.00
1505 340.00
1752 600.00
2115 170:00
1 500.00
300 370.00
615 300.00
900 50.00
1157 210.00
1504 130.00
1800 120.00
2057 220.00
10 600.00
556 340.00
903 400.00
1208 370.00
850 110.00
1155 270.00
1440 1000.00
1515 180.00
1515 250.00
615 230.00
1215 150.00
1815 450.00
15 400.00
1100 0.50
1220 370.00
1300 1300.00
1000 1.10

TSS

9300.0
1400.0
160.0
350'0
3&.0
410:0
7900.0
3000.0
2700.0
7100.0
380.0
330: 0
310.0
7600.0
594.0
868.0
0.4
1910.0
26lo:o0
1000.0
130.9
350.0
1812.0
1810.0
270.0
480.0
990.0
240.0
660.0
370.0
420.0
173.0
160.0
210:0
250.0
280.0
770.0
360.0
560:0
400.0
88.0
358.0
1205.0
199.0
239.0
199.0
146.0
394: 0
349.0
4.4
430.0
1340.0
0.8



0BS

425
426
L
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458

459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477

Appendi x 1.

LOCATION

MILLER A MTH
MILLER A MTH
PORCUPI NE A
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
VRCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUP!| NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
V\RCUPI NE
PORCUPINE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE
PORCUPI NE B GAM
PORCUPI NE B GAM
PORCUPI NE B GMI
PREACHER A NFOR
PREACHER NF A M
ALBERTWBACC
DEADWOOD | CHSR
SALCHA A RI CH
CHENAANCDO
CHENAANCDO
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE

eeeecefeg sessssassse33333333330A

HYUNI T

4040215
4080215
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040216
4040220
4040220
4040411
4040413
4050501
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601

SOURCE

WW EE 2 b s EEaoUIWESEVMIVIVIVITUIVIVIVINIUIVIUTUITUVTUTUTITUITTTUTUTUTUVT TN UTUT T W T WU =

DATE

84-07-31
84-08-02
85-07-23
85-07-24
84-08-09
85-07-23
86-07-23
85=-07~23
85-07-24
85-07-24
85-07-25
8%-07-25
8-07-25
8-07-26
81408-08
8-07-22
8-07-23
8-07-23
%-07-23
85-q-24
85-07-24
8-07-25
85-07-25
&H-07-25
86-07-23
85-06-0U
85-06-13
85-07-22
85-07-22
85-07-23
85-07-23
85-07 -2l
8-07-24
85-07 -2
8-07-25
85-07-25
85-07-23
85-06-13
85-06-13
84-08-08
85-07-24
83-08-15
84-05-09
84-05-15
83-08-0l1
83-08-05
83-08-10
83-08-10
83-08-15
84-05-09
84-05-15
84-08-11
84=08-13

TI'M

1620
1220
1818
324
1002
617
1217
1817
17
1517
617
1217
1817
17
1220
2203
403
1003
1603
603
2203
403
1003
1603
1602
1649
1532
1612
2212
412
1012
112
1612
2212
412
1012
1345
1426
1633
1058
1250
615
1200
1200
2045
2000
1230
1730
1320
1200
1200
935
1150

Turbidity and TSS data from Interior Alaska Streams
14:09 FRIDAY, MAY 16,

TURB

16.00
17.00
60.00
0.28
360.00
190.00
65.00
55.00
45.00
40.00
60.00
55.00
50.00
60.00
55.00
23.00
55.00
100. 00
85. 00
60.00
110.00
160.00
150.00
120.00
go.00
170.00
65.00
90: 00
200.00
380.00
250.00
260.00
300.00
400.00
550.00
750.00
200.00
5'80
h,00
0.40
1400.00
1.40
17.00
8.30
1.80
2.30
2.10
2.30
2.40
16.00
3.40
2.40
2.10

9
1986
TSS

142 .00
122.00
41.10
1.62
450.00
170.00
49.60
43.90
31.60
25.40
43.90
34.00
38.80
39: 80
215.00
16.50
37.50
74.70
56.10
31.90
72.60
116.00
101.00
80.00
57-30
1465.00
259.00
71.30
171.00
298.00
188.00
175.00
221.00
360.00
483.00
630.00
166.00
32.00
25.00
4.00
2570.00
0.50
71.00,
32.00
5.00
6.00
6.00
8.00
3:00
54.00
12.00
17.00
13.00



OBS

478
479
480
481

483
48y
485
486
L8y
488
489

491
4g2
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530

Appendix 1.

LOCATION

CHENA A NORDALE
CHENA A NORDALE
CHENA A NORDALE
CHENA A SM TRAC
CHENAA WENDELL
CHENA A VENDELL
CHENAAWENDEL L
CHENA A WENDELL
CHENA A WENDELL
CHENA A VEENDELL
CHENAMFAM NE
CHENAMF B POND
CHENA M B POND
CHENAMF B POND
CHENA MF B FOND
CHENA NF A EF
CHENA NR 2 RI
CHENA NR 2 RI
CHENA NR Two R
CHENA NR TWO RI
CHENANR TWOR
CHENA,EF AB MTH
CHENA,EF AB MTH
CHENA,EF AB MTH
CHENA, NF AB EF
CHENA,NF ABEF
CHENA NF AB EF
CRI PPLE A CHENA
CRIPPLE A CHENA
CRIPPLE A CHENA
FAIRBANKS A MTH
FAIRBANKS A MTH
FAIRBANKS A MTH
FAIRBANKS A MTH
FAIRBANKS A PAX
FAIRBANKS A SAT
FAl RBANKSA SAT
FAl RBANKSA SAT
FAl RBANKSA SAT
FISH AT GOLD DR
FISH AT GoLD DR
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG
FISH B GOLD DRG

HYUNIT

4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050601
4050602
4050602
4050602
4050603
4050603
4050603
4050603
4050603
4050603
4050603
4050603
4050603
4050604
4050604
4050604
40506 04
4050604
4050604
4050604
4050604
4050604
4050604
4050604
4050604
40506 04
4050604

SOURCE

s S A b S S S e e S S b e b S o oed B = o s e s BB N b b i et 2 s e — O LWI LI LD LI LA LA) = e a N DN OGO WO

DATE

84-08-13
84-08-20
8-05-15
85-05-15
83-08-09
83-08-10
83-08-15
83-08-15
84-08-13
84-08-13
84-.08-13
84-08-13
84-08-13
84-08-13
84-08-13
84-08-13
84-08-13
84-08-13
83-08-05
83-08-10
83-08-15
83-08-05
83-08-05
83-08-15
83-08-05
83-08-10
83-08-10
8u4-05-09
84-05-15
85-05-15
84-08-10
84-08-13
84-08-16
84-08-20
84-08-16
84-08-10
84-08-13
84-08-16
84-08-20
84-08-10
84-08-20
84-08-13
84-08-13
84-08-14
84-08-14
84-08-14
84-08-14
84-.08-14
84-08-14
84--08-15
84-08-15
84-08-15
8u-08-15

Turbidity and TSS data from Interior Alaska Streams
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TIME

1837
2140
1200
1200
1210
1755
1250
2100
1120
2058
1150
1210
1211
1212
1300
1405
1305
1745
1800
1345
1430
1620
1625
1615
1725
1530
1550
1200
1200
1200
1910
2030
1925
1815
2100
2020
1645
2040
1950
1905
1830
2000
2300

200

500

800
1100
1400
1700

200

500
1100
1400

TURB

[

NUIRW ERONROOBIINO Mo~ O o~ -

w U1 .

OO0 O0PPNOCOOONNNRWOWOWEWWO LMW
CoOUTIOROO OO ~n~

N
N 01

H
o N
Coocooo0oo

-—
38
oo

-

— b IR (%}
QJODE:tZn>n:u>u9uojqcm-423c353

COOOOOCONUIVIVWOO OO

1SS

12.00
5.60
86.00
47.00
5.00
7.00
4.00
4:-00
4.00
11.00
1.00
1a.00
22.00
26.00
17.00
4.00
4.00
13.00
4.00
1.30
1.00
a.00
5.00
5.00
1.00
2.00
2.00
235.00
2060.00
226.00
0.05
0.20
0.80
0.80
118.00
40.00
3368. 00
7580.00
280.00
62:00
28.00
38.00
16.00
15.00
16.00
23.00
18.00
24:00
la.00
30.00
30.00
48.00
46.00



OBS

531

532
533
534
535

536
537
538
539
540
541

542
543

544
545

546

547
548
549
550
551

552
553

554
555
556
557

558
559
560
561

562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579

581
582
583

Appendi x 1.

LOCATION

FISH B QLD DRG
FI SH B GOLD DRG
FISH B GOLD DRG
FI SHBGOLDDRG

FI'SH B GOLD DRG
FI SH B GOLD DRG
FI'SH B GOLD DRG

FISH B GOLD DRG
FISH B

g
A8
_<

3

FISH
FI'SH B LUCKY 7
FI'SHB LUCKY 7
FISH B LUCKY 7
FI SHBLUCKY7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FISH B LUCKY 7
FISH B LUCKY 7
FI'SH B LUCKY 7
FI SH B LUCKY 7
FI SHBLUCKY7
FI SHBLUCKY7
FI SH B LUCKY 7
FI SH B LUCKY 7
FISH B LUCKY 7
FISH B LUCKY 7
FI'SH B LUCKY 7
FI SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
Fl SHB LUCKY 7
FISHB LUCKY7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FI SH B LUCKY 7
FI'SH B LUCKY 7
FI'SH B LUCKY 7
FISH B LUCKY 7
FI SHB  LUCKY7
FI'SH B LUCKY 7
FI SH B LUCKY 7
FISH B LUCKY 7

HYUNI T

405060
40506 04
4050604
4050604
405060
40506 04
4050604
4050604
4050604
4050604
4050604
140506 01
4050604
4050604
4050604
4050604
4050604
4050604
4050604
40506 04
4050604
405,06 04
4050604
4050604
14050604
405060
40506 04
140506 04
4050604
4050604
140506 0l
140506 04
40506 04
140506 04
10506 04
40506 04
14050604
1405.06.04
4050604
4050604
4050604
40506 04
4050604
40506 04
405,06 04
4050604
40506 04
15050604
40506 04
4050604
4050604
1050604
1050604

SOURCE

DATE

84-08-15
84-08-15
84.08-16
84-.08-16
84-08-16
84-08-16
84-08-16
84-08-16
84--08-16
84-08-16
8l4-06-11
84-06-11
84-06-11
84-06-12
84-06-12
8U-06-12
84-06-13
84-06-13
84.-06-14
840614
84-06-18
84-06-1 8
84-08-18
84-08-18
84.08-18
84-.08-20
84-08-20
84-08-20
84-08-21
84-08-21
84--08-21
84-.08-22
84-08-22
84-08-22
84-08-23
84-08-23
84--08-23
84-09-03
84-09-03
84-09-03
84-09-0
84-09-04
84-09-04
84-09-05
84-09-05
84-09-05
84-00-06
84-09-06
84-09-06
84-09-1 1
84-09-11
84-09-1 1

Turbidity and TSS data from Interior Alaska Stresms

14:09 FRI DAY, MAY
TIME TURB
1700 16
2300 14

200 17
500 20
800 26
1100 36
1400 27
1700 23
1900 22
2015 16
1100 85
1355 310
1715 550
1040 320
1525 750
1730 1100
1500 80
1700 80
1230 800
1510 600
1245 95
1520 400
1300 170
1530 150
1725 100
1025 250
1300 160
1500 150
945 350
1225 280
1430 250
1040 350
1245 290
1440 250
1030 400
1250 330
1430 310
1150 80
1505 140
1710 260
1220 210
1440 310
1640 290
1225 310
1435 450
1545 400
1145 us
1225 330
1405 450
1250 400
1415 400
1550 600
1140 190

84-09-14

1
16, 1986

170

505

615
950
325



Appendix 1. Turbidity and Tss data fromlinterior Alaska Streams 12
14:09 FRIDAY, MAY 16, 1986

0BS LOCATION HYUNIT SOURCE DATE TIME TURB TSS
584 LCHENA A CHRS 4050605 3 84-08-11 1905 5.8 10.0
585 LCHENA A CHRS 4050605 3 84-08-11 1915 5.4 12.0
586 LCHENA A CHRS 4050605 3 84-.08-13 1819 3.5 15.0
587 LCHENA A CHRS 4050605 3 84-.08-16 2200 2.2 5.0
588 LCHENA A CHRS 4050605 3 84-08-20 2100 1.9 6.4
589 LCHENA A CHSR 4050605 1 83-08-04 2020 3.8 6.0
590 LCHENA A CHSR 4050605 ! 83-08-04 2200 6.1 3.0
591 LCHENA A CHSR 4050605 ! 83-08-05 300 9.2 5.0
592 LCHENA A CHSR 4050605 1 83-08-05 700 8.8 6.0
593 LCHENA A CHSR 4050605 1 83-08-05 1200 5.5 6.0
594 LCWNA A CHSR 4050605 1 83-08-05 1300 4,3 4:0
595 LCHENA A CHSR 4050605 ! 83-08-05 1340 5.7 6.0
596 LCHENA A CHSR 4050605 ! 83-08-05 1900 3.9 6.0
597 LCWNA A CHSR 4050605 ! 83-08-10 1305 8.1 10.0
598 LCHENA A CHSR 4050605 ! 83-08-10 1710 9.3 12.0
599 LCHENA A CHSR 4050605 1 83-08-15 1335 8.2 6.0
600 LCHENA A CHSR 4050605 ! 83-08-15 1730 7.5 5.0
601 LCHENA A NORDAL 4050605 U 84-05-09 1200 12.0 68.0
602 LCHENA A NORDAL 4050605 4 84-05-15 1200 31.0 164:0
603 T 4050605 4 85-05-15 1200 32.0 258.0
604 CHATANIKA A 39M 4050901 ! 83-08-06 1345 9.3 5.0
605 CHATANIKA A 39M 4050901 | 83-08--06 2000 6.6 3.0
606 CHATANIKA A 39M 4050901 1 83-08-09 1030 5.8 2.0
607 CHATANIKA A 39M 4050901 1 83-08-09 1150 6.8 5.0
608 CHATANIKA A 39M 4050901 1 83-08-09 2140 5.2 3.0
609 CHATANIKA A 39M 4050901 1 83-08-12 1250 4.8 1.0
610 CHATANIKA A 39M 4050901 1 83-08-12 17430 5.7 2:0
611 CHATANIKA A 39M 4050901 1 83-08-12 2255 8.6 5.0
612 CHATANIKA A 39M 4050901 1 83-08-16 1315 12:0 18.0
613 CHATANIKA A 39M 4050901 1 83-08-16 1435 10.0 15.0
614 CHATANI KA A 39M 4050901 3 84-08-07 1255 6.9 28.0
615 CHATANI KA A 39M 4050901 3 84-08-07 1256 16.0 9.0
616 CHATANIKA A 3OM 4050901 3 84~08-10 1723 65.0 32.0
617 CHATANI KA A 39M 4050901 3 8U4-08-14 1530 5.1 4,0
618 CHATANI KA A 39M 4050901 3 84-08-14 1540 2.2 4,0
619 CHATANI KA A 39M 4050901 3 84..08-15 705 2.3 )
620 CHATANI KAA 39M 4050901 3 84-08-15 1955 14.0 24.0
621 CHATANI KA A 39M 4050901 3 84-08-21 745 3.9 6.4
622 CHATANI KA A 39M 4050901 4 8ii-09-23 1630 13.0 3.2
6 23 CHATANI KA A 59M 4050901 4 84-09-23 1510 12.0 6.7
624 CHATANIKA A DOT 4050901 3 84-08-18 1605 8.0 9.0
625 CHATANI KAAELL 4050901 1 83-08-07 1110 3.2 2.0
626 CHATANIKA A ELL 4050901 1 83-08-07 2010 8.0 4.0
627 CHATANIKA A ELL 4050901 1 83-08-11 1115 4,5 3.0
628 CHATANIKA A ELL 4050901 1 83-08-11 2145 3.3 2.0
629 CHATANIKA A ELL 4050901 1 83-08-13 1130 4.9 2.0
630 CHATANIKA A ELL 4050901 | 83=08-14 210 4.6 3.0
631 CHATANIKA A ELL 4050901 4 84-05-09 1200 13.0 69.0
632 CHATANIKA A ELL 4050901 4 84-05-15 1200 16.0 84.0
633 CHATANIKA A ELL 4050901 3 84-08-12 1122 11.0 8:0
634 CHATANIKA A ELL 4050901 3 84-08-16 2118 4,2 4.0
635 CHATANIKA A ELL 4050901 3 84-08-19 1410 6.3 10.0
636 CHATANI KA A ELL 4050901 4 85-05-15 1200 29.0 227.0



0BS

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689

Appendi x 1.

LOCATION

CHATANIKA A GLD
CHATANIKA A POK
CHATANIKA A POK
CHATANIKA A POK
CHATANIKA A POK
CHATANIKA A POK
CHATANIKA A POK
CHATANI KAAFOK

CHATANI KAA  POK
CHATANIKA A TAT
CHATANI KA A TOL
CHATANIKA ALONG
CHATANIKA ALONG
CHATAN KA ALONG
CHATANI KA ALONG
CHATANIKA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATAN KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANIKA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANIKA ALONG
CHATANI KA ALONG
CHATANIKA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANIKA ALONG
CHATANIKA ALONG
CHATANIKA ALONG
CHATANI KA ALONG
CHATANI KAALONG

CHATANI KAALONG

CHATANI KA ALONG
CHATANI KA ALONG
CHATAN KA~ ALONG
CHATANI KA ALONG
CHATAN KA ALONG
CHATAN KA~ ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG
CHATANI KA ALONG

HYUNIT

4050901
4050901
4050901
4050901
4050901
4050601
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901

SOURCE

W LW LWL WL W LI LI LI AI O — b —d e d 1 b b b b > e A b e b 1 b e e 2 2 amb e = cm ) RO W WWW WO
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DATE

84.-08-15
84-08-07
84-08-10
84-08-14
84-08-14
84-08-15
84.08-15
84-08-21
84~09-23
84..08-15
84-08-15
83-08-09
83-08-09
83-08-09
83-08-09
83-08-09
83-08-10
83-08-10
83-08-10
83-08-10
83-08-10
83-08-10
83-08-10
83-08-10
83-08-11
83-08-11
83-08-11
83-08-11
83-08-11
83-08-11
83-08-11
83-08-11
83-08-12
83-08-12
83-08-12
83-08-12
83-08-12
83-08-12
83-08-16
84-.08-07
84..08-07
84-08-07
84..08-07
84-08-07
84.08-07
84-08-08
84-08-08
84-08-08
84-08-08
84-.08-08
84-08-08
84-08-08
84-08-08

TIME

1305
1225
1845
1423
1510

645
2015

710
1728
1324
1335
1130
1630
1930
2100
2230

130

430

730
1030
1330
1630
1930
2230

130

430

730
1030
1330
1630
1930
2230

430
1030
1330
1525
1630
2210
1535
1318
1420
1600
1720
2020
2320

220

520

820
1120
1420
1720
2020
2320
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OBS

690
691
692
693

695
696

698
699
700
701

702
703
704
705
706
701
708
709
710
711

712
713
714
715
716
717
718
779
720
721

722
723
724
725
726
727
728
729
730
731

732
733
734
715
736
737
738
739
740
741

742

Appendix 1.

LOCATION

CHATANIKAALONG
CHATANIKA ALONG
CHATANIKA ALONG
CHATANI KAALONG
CHATAN KA ALONG
CHATANI KAALONG
CHATANI KA~ ALONG
CHATANIKA ALONG
CHATANIKA ALONG
CHATANIKA ALONG
CHATAN KA ALONG
CHATANI KAALONG
CHATANI KAALONG
CHATANI KA~ ALONG
CHATANI KAALONG
CHATANIKA ALONG
CHATAN KA  ALONG
CHATANI KAALONG
CHATANIKA ALONG
CHATANIKA ALONG
CHATAN KA ALONG
CHATANIKA B FAl
CHATANI KAB _FAI
CHATANLKA B FA
CHATANIKA B FAI
CHATANI KAB  FAI
CHATANI KAB  FAI
CHATANIKA B FA
CHATANI KAB  FAl
CGATANKA B FA
CHATAN KA B FAI
CHATAN KA B FAI
CHATAN KA B FAl
CHATANI KAB  FAI
CHATANI KA B FAI
CHATANIKA B FAI
CHATAN KA B FAl
CHATANIKA B FAl
CHATANI KAB  FAl
CHATANI KAB  FAX
GATANKA B FA
CHATANI KAB  FAl
GATANKA B FA
CHATANI KAB  FAl
CHATANIKA B FA
CHATANIKA B FAl
CHATANKA B FA
CATANKA B FA
CHATANIKA B FAl
CHATANI KAB  FAl
CHATANI KAB  FAl
CHATAN KA B FA
CHATANI KAB FAI

HYUNIT

4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901

4050901

SOURCE

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
!

Turbidity and TSS data fromInterior Alaska Streams

'
14:09 FRI DAY, MAY 16, 1986

DATE TIME TURB TSS
84-08-09 220 3.9 6.0
84-08-09 520 7.8 7.0
84-08-09 820 70.0 71:-0
84-08-09 1120 95.0 100.0
84-08-09 1420 40.0 43.0
84-08-09 1720 18.0 22.0
84-08-09 2020 8.2 7.0
84-08-09 2320 4.1 11.0
84.08-10 520 30.0 29.0
84.08-10 80 60.0 69.0
84-08-10 1120 &%.0 99.0
8u-08-10 1420 37.0 69.0
84-08-10 1620 24.0 24.0
84-08-10 1706 15.0 19.0
84-08-14 1554 9.4 4,0
84~08-14 1600 4.7 7.2
84-08-15 1930 7.3 10.0
84-08-21 805 b.1 3.6
84-09-23 1610 14.0 5.0
83-08-06 1725 45.0 120.0
83-08-09 1510 37.0 38.0
83-08-09 1730 32.0 7.0
83-08-09 2030 29.0 75.0
83-08-09 2330 38.0 30.0
83-08-10 230 70.0 80.0
83-08-10 530 75.0 90:0
83-08-10 830 70.0 76.0
83-08-10 1130 55:0 62.0
83-08-10 1430 38.0 48:0
83-08-10 1730 50.0 46.0
83-08-10 2030 34.0 40.0
83-08-10 2330 60.0 68.0
83-08-11 230 go.0  110.0
83-08-11 530 140.0 144.0
83-08-11 830 110.0 118.0
83-08-11 1130 a.o 88.0
83-08-11 1430 60.0 42.0
83-08-11 1730 36.0 32.0
83-08-11 185 38.0 36.0
83-08-11 2030 36:0 28.0
83-08-11 2330 70.0 72.0
83-08-12 230 140.0 132.0
83-08-12 530 150.0 152.0
83=08=12 830 130.0 134.0
83-08-12 1130 120.0  100.0
83-08-12 1430 8.0 64.0
83-08-12 1730 55.0 440
83-08-12 1930 55.0 42.0
83-08-12 2010 40.0 48.0
83-08-16 1930 20.0 22:0
83-08-16 2025 32.0 37.0
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Appendix 1.

LOCATION

CHATANIKA B FAI
CHATANIKA B FAL
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FAI

CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B FA
CHATANIKA B FAI
CHATANIKA B FAI
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC

CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHATANIKA B USC
CHARITY B MCINT
CHARITY B MCINT
CHARITY B MCINT
CHARITY B MCINT
CHARITY B MCINT
CHARITY B MIXIN
FAITH A BRDG

FAITH A MCMANUS

HYUNIT

4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
405090 1
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050901
405090 1
4050901
4050901
4050901
4050901
4050901
4050901
4050901
4050902
4050902
4050902
4050902
4050902
4050902
4050904
4050904

SOURCE

FFEFEFFEFEFEFEFLWLDLLVLWLWWILILY A @ o e L L LW LD LY LW LY L LD LD LD LD LD L2 L L L L L L L) L) LD W) Lo W s ()

DATE

84-08-07
84-08-07
84-08-07
84-08-07
84-08-07
84-08-08
840808
84-08-08
84-08-08
84~.08-08
84-08-08
84-08-08
84-08-08
84-08-09
84~08-09
84-08-09
84-08-09
84-08-09
84=08-09
84-08-09
84-08-09
84-08-10
84-08-10
84-08-10
84-08-10
84-08-10
84-08-10
84-08-14
83-08-06

83-08-06
83-08-09
83-08-09
83-08-12
83-08-12

83-08-12
84-08-07
84-08-07
84-08-10
84-08- 14
84-08-14
84-.08-14
84-08-15
84=08-15
84-08-18
84-08-21
85-07-17
85-07-17
8-07-18
&-07-18
85-07-19
85-07-19
85-06-17
84-09-23

TIME

1620
1640
1730
1940
2240
140
440
740
1040
1340
1640
1940
2240
140
440
740
1040
1340
1640
1940
2240
140
440
740
1040
1340
1500
1553
1520
1855
1415
2020
1600
1725
2045
1525
1526
1540
1700
1700
1847
745
1855
1345
835
1320
2320
720
2120
1120
1100
1332
1445

Turbidity and TSS data from Interior Alaska Streams
14:09 FRIDAY, MAY 16, 1986
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Appendix 1.

LOCATION

FATTH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FATTH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH A STEESE
FAITH AB MCCLAI
FAITH B MCINTSH
FAITH B MCINTSH
FAITH B MCINTSH
FAITH B MCINTSH
FAITH B MCINTSH
FAITH B MCINTSH
FAITH B MINE
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
MCMANUS A FAITH
TATALINA - ABRDG
TATALINA A BRDG
TATALINA A BRDG
TATALIJNAA BRDG
TATALINA A CHT
GOLDSTREAM A FX
GOLDSTREAM A FX
GOLDSTREAM A FX
QOLDSTREAM A LR
GOLDSTREAM A MT
GOLDSTREAM ALOG
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX

HYUNIT

4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904
4050904

4050904

4050904
4050904
4050904

4050904
4050904
4050904
4050904
4050904

4050905
4050905
4050905
4050905
4050905

4050905

4050905
4050905

4050905

4050905
4050905
4050905
4050906
4050906
4050906
4050906
4050906
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050810
4050910
4050910
4050910

SOURCE

A B A A WWE R EREWEWEEFWWWWWWW 3 2 a2 BN ORNDNW EWWW WL UL = it s 3 s b s

DATE

83-08-06
83-08-06
8§3-08-09
83-08-09
83-08-12
83-08-12
83-08-16
83-08-16
84--08-07
84-08-07
84-08-10
84-08-14
84-08-15
84-08-15
84-08-21
84-.08-21
84-09-23
84-08-21
84-08-01
84-08-02
84-.08-16
84-08-17
84--08-29
84-08-30
85-06-09
83-08-06
83-08-09
83-08-12
83-08-16
84-08-07
84-08-07
84-08-10
84-08-14
84-08-15
84--08-15
84-08-21
84-09-23
84-05-09
8U4-05-15
84-.08-16
8-05-15
84-08-15
84-05-09
84-05-15
85-05-15
84-08-15
84-08-15
84-08-15
83-08-06
83-08-08
83-08-08
83-08-14
83-08-14

TIME

1645
1740
1500
1730
1805
2000
1910
2005
1715
1722
1516
1555
805
1825
900
2230
1445
950
1300
1515
1525
1310
1555
1450
1653
1655
1505
1940
1950
1615
1652
1515
1550
810
1830
910
1415
1200
1200
1530
1200
1326
1200
1200
1200
1200
1240
1200
1225
1050
1130

1455
1540

Turbidity and TSS data from Interior Alaska Streams
14:09 FRIDAY, MAY 16, 1986
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Appendix 1.

LOCATION

GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAMBFX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAMBFX
GOLDSTREAM B FX
GOLDSTREAM B FX
GOLDSTREAM B SC
GOLDSTREAM B SC
GOLDSTREAM B SC
GOLDSTREAM B SC
GOLDSTREAM B SC
GOLDSTREAM B SC
GOLDSTREAM B SC
GOLDSTREAM B SC
FLUME B FCMINE
FLUME B FCMINE
FLUME B FCMINE
FLUME B FCMINE
FLUME B FCMINE
FLUME B FCMINE
FLUME B FCMINE
FLUME B FCMINE
GILMORE A MTH
GILMORE A MTH
GILMORE A MTH
GILMORE A MTH
GILMORE A STEES
GILMORE A STEES

HYUNIT

4050910
4050910
4050910
4050910
4050910
4050910
4050910

4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050910
4050911

4050911

4050911

4050911
4050911

4050911

4050911

4050911

4050912
4050912
4050912
4050912
4050912

4050912

SOURCE

ARWWaAa— N RPN MNDMNONDWLWIL o — = = WD LY b ed a3 2 12 12 5 2 12 e e 7 12 52 5 e e oob b ek = > ad e

DATE

83-08-14
83-08-14
83-08-14
83-08-14
83-08-15
83-08-15
83-08-15
83-08-15
83-08-15
83-08-15
83-08-15
83-08~15
83-08-15
83-08-15
83-08-15
83-08-15
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
83-08-16
84-08-10
84-08-12
84-08-13
83-08-06
83-08-08
83-08-08
83-08-14
83-08-16
84-08-10
84-08-12
84-08-13
84-08-01
84-08-02
84-08-15
84-08-16
84-08-30
84-08-31
84-09-11
84~09-12
83-08-14
83-08-16
84-08-10
84-08-13
8l-05-09
84-05-15

TIME

1700
1900
2100
2300

100

300

500

700

900
1100
1300
1500
1700
1900
2100
2300

100

300

500

700

900
1100
1200
1300
1500
1700
1500
2100
1845
1050
1929
1130

930
1025
1610
1135
1905
1011
2005
1940
1030
1445
1110
1900
1505
1140
1205
1400
1225
1815
1912
1200
1200

Turbidity and TSS data from Interior Alaska Streams
14:09 FRIDAY, MAY 16,

TURB

260
250
280
240
240
240
230
250
230
230
220
220
230
250
240

140
350
340
4500
3400
5500
5500
4500
5500
4000
4500
1040
700
550
550
60
75

17
1986
TSS

268
160
268
176
156
160
160
276
176
140
144
140
176
2 %
248
548
636
588
736
580
436
312
268
264
34y
308
252
252
260
310
1400
770
221
224
172
196
30
250
450
3700
3740
890
7750
4460
5670
6220
3980
528
404
350
150
118

130



0BS

902
903
90U
905
906

908
909
910
9
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926

928
929
930
931
932
933
934
935
936
937
938
939
940
9u1
942
943
gu4
945

OuT
9u8
949
950
951
952
953
954

Appendix 1.

LOCATION

GILMORE B BIMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BIMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B EDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B EDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
GILMORE B BDMIN
PEDRO A MTH

PEDRO A MTH

PEDRO A MTH

PEDRO A MTH

TOLOVANA A BRDG
TOLOVANA A BRDG
TOLOVANA A BRDG
TOLOVANA A BRDG
TOLOVANA A BRDG

HYUNIT

4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
Loso912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4os0912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050912
4050913

4050913
4050913
4050913
4050920
4050920
4050920
4050920
4050920

SOURCE

EFELWEDwWW=—DNMNNONPO OO NN DN NN NN MNP NN N D

DATE

84-06-13
84=06-13
8l-06-14
8U-~06-14
8l 0614
84-06-15
84-06-15
84-06-15
84-06-16
84-06-16
84-06-16
84-06-17
84-06-17
84-06-17
84-07-09
84-07-09
84-07-09
84-07-10
84-07-1 0
84-07-10
84=0T=11
84-07-11
84-07-11
84-07-12
84-07-12
84-07-12
84-07-13
84-07-13
84-07-13
8l4-08-25
84-08-25
84-08-25
811 08-26
81-08-26
84-08-26
84-08-27
8Y4--08-27
84-08-27
84-08-28
84-08-28
84-08-28
84-08-29
84-08-29
84-08-29
83-08-14
83-08-16
84-08-10
84-08-13
84-05-09
84-05-15
84-08-12
85-05-15
85-08-07

Turbidity and TSS data from Interior Alaska Streams

18

14:09 FRIDAY, MAY-16, 1986

TIME
1155
1940

1430
1155
1355
1510

955
1140
1430
1120
1250
1515
1415
1610
1700
1300
1610
1715

940
1310
1608

1230

1530
1245
1510

1210
1515

1135
1440
1630
1130
1525
1725
1130
1440
1625
1135
1630
1800
1445
1235
1812
1900
1200
1200
1255
1200
1440

TURB TSS
280.00 20.0
595.0

13000000 195.0
2%00

6BD000 198.0
550.000) 324:0
650.00 256.0
VIV WW 332.0
700.00  150.0
650.00  195.0
80. 00 305.0
750.00 235.0
700.00 3710
900,00 315.0
5300.00 1300.0
3400.00 600.0
2900.00 620.0
3000.00 660.0
3200.00 620.0
3100.00 620.0
3000.00 670.0
2800.00 730.Db
2300.000 1050.0
960.0

3100.00 820:0
430.0

280000 365.0

1200.00 300:0
1600.00 337.0
1400.00 305.0
1600.00 445:0
T40.0
2200000 480.0
2200.00 1T720.0
2800.00 1240.0
2100.00 560.0
1900.00 620.0
1800.00 460.0
2100.00 580.0
1600.00 460:0
1600.00 420.0
1600.00 500.0
1600.00
1700.00 420.0Q. 440.0
70.00 34.0

55.00 70.0
80.00 93.0
30.00 34.0
2.40 10.0
3.80 30.0
1.60 1.0
4.20 24.0
1.02 1.2
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LOCATION

TOLOVANA A CHAT
TOLOVANA A CHAT
TOLOVANA A ELLT
TOLOVANA  AELLT
TOLOVANA A ELLT
TOLOVANA A ELLT
TOLOVANA A Pl PE
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA ATAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANAA TAPS
TOLOVANAA  TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TCLOVANA A TAPS
TCLOVANA A TAPS
TCLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANA A TAPS
TOLOVANAA  TAPS
TOLOVANA A WF

TOLOVANAA WF

TOLOVANA A WF

TOLOVANA A wF

TOLOVANA A W

TOLOVANA A WF

TOLOVANA A wF

TOLOVANA A WF

TOLOVANA A W

TOLOVANA A WF

TCLOVANA A wF

TOLOVANA A WF

HYUNI T

4050920
5050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
405092 0
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
405092 0
4050920
4050920
4050920
4050920
4050920
4050920

SOURCE

Turbidity and TSS data fromlnterior AlaskaStreams
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DATE

84-08-15
84-08-15
84-08-07
84-08-07
84-08-11
84-08-11
85-08-07
840812
8108~ 12
84-08-12
840812
84=08-12
84-08-12
84-08-13
84-08-13
84-08-13
84-08-13
84-08-13
840813
84-08-13
84-08-13
84-08-11
84-08- 14
8408 14
84-08- 14
84=08-14
84-08-14
8408 14
84-08-14
840815
84-08-15
84-08-15
84-08-15
840815
84-08-15
840815
84-08-15
84-08-16
84-08-16
84-08-16
85-05-15
83-08-07
83-08-07
§3-08-11
83-08-11
83-08-1 3
84-08-12
840812
84-08~12
840812
84-08-13
84-08-13
84-08-13

TIM TURB
1338
1338
1230
1230

2000
1400
1515
1700
1700
1704
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800
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1700
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0BS

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

1042
1043
1044
1045

1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060

Appendix 1.

LOCATION

TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF

TOLOVANA
TOLOVANA
TOLOVANA
TOLOVANA
TOLOVANA
TOLOVANA
TOLOVANA B WILB
TOLOVANA B WILB
TOLOVANA B WILB
TOLOVANA WF

TOLOVANA WF

TOLOVANA WF

TOLOVANA WF

TOLOVANA WF ACG
TOLOVANA WF ACG
TOLOVANA WF ACG
LIVENGOOD A BRD
LIVENGOOD A BRD
LIVENGOOD A BRD
LIVENGOOD A BRD
LIVENGOOD A BRD
LIVENGOOD A BRD
LIVENGUOD A BRD
LIVENGOOD A BRG
LIVENGOOD A BRG
LIVENGOOD A BRG

TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WF
TOLOVANA A WILB
TOLOVANA A WILB

B

B

B

B

B

B

=E=E====
T T

HYUNIT

4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
405092 0
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050920
4050921
4050921
4050921
4050921
4050921
4050921
4050921
4050921
4050921
4050921

LIVENGOOD A ELL 4050921

SOURCE

DATE

84-08-13
84-08-13
84-08-13
84-08-13
84-08-13
84-08-14
84-08-14
84-08-14
84-08-14
814-08- 14
84-08-14
84-08-14
84-08-14
84-08-15
84-08-15
84-08-15
84-08-15
84-08-15
84-08-15
840815
84-08-15
84-08-16
84-08-16
84-08-16
84-08-16
84-08-16
§3-08-07
83-08-07
83-08-11
83-08-11
84-08-12
84-08-16
84~08-12
84-08-12
84-08-16
84-08-12
84-08-12
84-08-16
84~08-16
§3-08-07
§3-08-11
83-08-11
81-05-09
84-05-15
84-08-12
84-08-12
84.-08-16
84-08-16
85-05-15
§3-08-07
83-08-11
§3-08-11
85-08-07

Turbidity and TSS data from Interior Alaska Streams
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TIME

1020
1320
1620
1920
2220
120
420
720
1020
1320
1620
1920
2220
120
420
720
1020
1320
1620
1920
2220
120
1415
1415
1900
1907
1430
1520
1540
1605
1658
1356
2012
2125
1910
1642
1747
1602
1602
1335
1420
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1330
1815
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1750
1200
1740
1300
1925
1425
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0BS

1061
1062
1063
1064
1065
1066

1067
1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1092
1093
1094
1095
1096

1097
1098
1099
1100
1101

1102
1103
1104
105
1106
107
1108
1109
1110
1111

1112
1113

Appendi x 1.

LOCATION

LIVENGOOD A MTH
DI ETRI CHADALT
GOLD C A DALTON
GOLD CADALTON
GOLD C A DALTON
@D C A DATN
COLDCADALTON
GOLD C A DALTON
GOLD CA DALTON
GOLDCADALTON
HAMMOND NR MTH
HAMMOND NR MTH
KOYUKUKMFAHAM
KOYUKUKMFAHAM
LINDA A DALTCN
LINDA A DALTON
LI NDA A DALTON
LINNA A DALTCN
LI NDAA DALTON
LINDA A JH M NE
LI NDA A JHM NE
MARI ON A DALTON
MARI ON A DALTON
MARI ONA DALTON
MARI ON A DALTON
M NNl EA DALTON
M NNI EA DALTON
M NNl EA DALTON
MNNIE A DALTON
M NNl EA DALTON
NUGGETADALT
NUGGET ADALT
NUGGET B Pl PELN
PROSPECT ADALT
ROSIE A DALTON
RBE A DALTON
RBE A DALTON
RBE A DALTON
ROSIE A DALTON
ROSI EA DALTON
SHEEPADALTON
SHEEP A DALTON
SHEEPADALTON
SHEEPADALTON
SLATE A DALTCN
SLATE A DALTON
SLATE A DALTON
SLATE A DALTON
SLATE A DALTON
SLATEB COLDFT
SUKAKPAK A DALT
SUKAKPAKA  DALT
SUKAKPAKA  DALT

HYUNI T

4050921
8060101
3060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
14060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101
4060101

SOURCE

= = o DN e e o S e e b LA D BT e e eh b e o P e o B o O i e D b e 1 B e Db e o b o o B b ek B e b d e OO

DATE

84-08-16
83-08-13
84--08-03
84-08-03
84--08-04
84--08-05
84-08-06
84-08-07
84-08-09
85-08-15
83-08-13
83-08-13
83-08-13
83-08-13
84-08-03
84--08-04
84-08-05

84-08-08
85-08-14
84--08-08
85-08-14
84-08-03
84-08-04
84-08-05
85-08-21
84-08-03
84-08-04
840805
84-08-09
85-08-21

84-.08-06
84-08-08
8-08-15
84-08-09
84-08-03
84-08-04
84--08-05
84--08-07
84-08-09
85-08-13
84-08-03
84-08-03
84-08-05
84-08-06
84-08-04

84-08-05
84-08-06
84-08-07
84-08-09
85-08-13
84-08-03
84-08-0u
84-08-07

TIME

1356
1840
2010
2045
1530
1745
1540
1755
20
1240
1745
1910
1725
1940
2110
1545
2030
2355
1340
2140
1625
1855
1345
1610
1200
1930
1415
1650
45
1545
1900
30
1600
1550
1710
1225
1510
1140
1355
1515
1510
2010
1730
1450
1325
1540
1325
1210
1100
1745
2245
2035
2150
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14:09 FRIDAY, MAY 16, 1986

0BS LOCATION HYUNIT SOURCE DATE TIME TURB TSS

1114  WISEMAN A NOLAM 4060101 1 84-08-08 1735 3.70 1
1115 MASQOT B MINE 4060102 4 $H-06-11 2200 4.00
1116 KOYUKUK SF A DAk 4060201 1 8u-08-03 1615 5.20
1117 KOYUKUK SF A DA 4060201 1 84-08-09 1500 0.70
1118  KOYUKUK SF A DA 4060201 y 8-08-16 1150 0.30
1119  KOYUKUK SF AHWY 4060201 1 83-08-13 2100 0.90
1120  PROSPECT A DALT 4060201 3 84-08-09 1550 2,90
1121 PROSPECT A MINE 4060201 y 8-07-30 1200 0.34
1122  PROSPECT A MING 4060201 4 85-08-13 1030 2.80
4
y
4
4
4
4

COoO@MaOoOWOoON ~
WWOOON O~ O

85-08-16 1050 55.00 294.
8-08-13 1940 280.00
85-08-15 140 65.00
85-08-15 2240 8.00 73.0
85-08-16 740 50.00 180.0
85-08-01 1010 25.00

1123  PROSPECT A PIPE 4060201
1124  PROSPECT B MING 4060201
1125 PROSPECT B MING 4060201
1126 PROSPECT B MING 4060201
1127  PROSPECT B MING 4060201
1128  PROSPECT B PIPE 4060201

-
A ©
o N~
oo

©
~
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Appendix 2. Further Explanation of Statistical Techniques.

A. Standard Error of Estimate.

Because the |inear regression uses |logarithmc transformation of
the data, the calculated standard e rorof estimate is a logarithm In
this reportit is reported as a percentage which is calculated by
addi ng (and substracting) the SEE to the logarithm of a base |inear
val ue, back transformng the result to a linear value, subtracting the
base linear value fromthis result and dividing bythe base Iinear

value. Below is a sanple calculation:

The standard error of estimate for the log-1og equation for the
COﬁbi ned dat a from Bi rCh Oeek baSi n i s 0.243. Assume a | near Va| ue
of 200 mlligrans per liter.

+snz(t).[(10(109(200)+.243))_200]/200 =,75 or 75 percent

-SEE (%) =(200-10(109(200)=.243), 54,

=,43 Or 43 percent



Appendix 2. Purther Explanation of Statistical Techniques.

B. Anal yei e of covariance.

Anal ysis of covarianca is a technique to determine Whether the
regressions for two or more populations are simlar. The covariance
nmodal 1S constructed by considering the different popul ations as
classes of a predictor variable, defining indicator variables for the
different popul ations, and devel oping a regression nodel containing
appropriate interaction terns (Neter, Wassernan, and Kutner 1985).
Below is an example covariance nodel to determne if regressions for

stream A and stream B aresimlar:
Y{=bgth X +D X, o +baX, 1 ¥ Xy o+

wher e:

Y =TSS

xil-turbidity

Xy,=1 I f stream A
0 otherw se

by, by, and b,, are coefficente and
{ IS the residual term

To determ ne whether the regressions for groups of data -from



Appendix 2. Further Explanation of Statistical Techniquea.

different basins, streams Or sites are Simlar, indicator

variablea for the different |ocations areadded to the basic
turbidity-TSS nodel. An F test is performed to see if the slope and y
I ntercept coefficients of the full nodel (with indicator varables)
are statistically different from those ofa reduced nodel (w thout

I ndi cat or variables)at a specified confidence |evel. The equation for
this relationship is,

Fli=g (SSEQ-SSEp)/(Afp-dL,) ]/ (SSEg/dLy),

wher e:

SSEy is the error sum of squares for the full nodel,
SSEp is the error sum of squaresforthe reduced nodel,
ar,, Is the degrees of freedomfor the full nodel, and
df, is the degrees of freedomfor the reduced nmodel .

If the calculated F* is less than F at a specified confidence
| evel (Fvalues are froman Fvalue table), the inference is that the
two groups of data are not statistically different at that |evel
(Neter, Wasserman, and Kutner 1985). This type of analysis can also be
used to see ifdata from different yearsor sources can be conbined.
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Appendix 3. Mdel Validation Results.

SAMPLE LOCATION DATE & TURB TURB TSS TSS Diff 2 VALUE
TIME | ab field reprtd calcltd Rpt=Calc
(NTU) (NTU) (mg/1) (mg/1) (R-P)/ SEE
A Data collected by DEC at various location in interior Al aska
in 1985.

CHATANI XA APOX 85081605 4.2 1.0 3.5 -2.5 -0.79
Il 85081676 6.5 8.0 5.7 2.3 0.45
CHATANIKA A 39 M 85081606 4.4 1.0 3.0 -2.0 -0.58
CHATAN KA A I..ONG 85081607 115.0 15.0 127.2 -112.2 -1.88
L 85081650 30.0 7.0 26. 1 -19.1 -1.56
" nomw 85081651 12.0 12.0 8.9 3.1 0.76
" "o 85081652 7.0 6.0 4.7 1.3 0.59
n nom 85081653 6.5 3.0 4.3 -1.3 -0.64
" L 85081654 8.5 2.0 5.9 -3.9 1.41
L " ow 85081655 18.0 4.0 14. 3 -10.3 -1.53
L non 85081656 28.0 21.0 24. 0 -3.0 0.27
I noon 85081657 44. 0 14.0 41. 0 -27.0 1.40
" w o 85081658 37.0 12.0 33.4 -21.4 -1.36
" " " 85081659 34.0 1.0 30.2 -29.2 -2.06
" LI 85081661 22.0 4.0 18.1 -14.1 -1.66
L won 85081662 20.0 5.0 16. 2 -11.2 -1.47
" L 85081663 33.0 4.0 29. 2 -25.2 -1.84
L " o 85081664 22.0 11.0 18.1 -7.1 -0.83
" non 85081665 38.0 12.0 34.5 -22.5 -1.39
" " " 85081666 30.0 8.0 26.1 -18.1 -1.48
" L 85081667 33.0 8.0 29.2 -21.2 -1.54
" non 85081668 24.0 6.0 20.1 -14.1  -1.49
" L 85081669 22.0 5.0 18.1 -13.1 -1.54
" won 85081670 21.0 5.0 17.1 -12.1 -1.51
" LI 85081671 32.0 5.0 28. 1 -23.1 -1.75
" L 85081672 44.0 13.0 41.0 -28.0 -1.45
L LI 85081673 39.0 10.0 35.5 -25.5 -1.53
" L 85081674 38.0 4.0 34.5 -30.5 -1.88
L L 85081675 40.0 8.0 36.6 -28.6 -1.66
Average for Chatanika at Long O-1.30
FAI TH ABOVE MCMAN85081609 290.0 76.0 345.1 -269.1 -1.39
| " " 85081623 93.0 31.0 119.9 -88.9 -1.32
CHATANI KAB FrM 85081625 62.0 11.0 87.6 -76.6 -1.03
n LI 85081626 164.0 36.0 206. 9 170.9 -0.97
n "n " 85081627 104.0 28.0 138.% 110.4 -0.94
" L 85081629 264.0 97.0 315.2 218.2 -0.82
" woon 85081630 310.0 110.0 363. 3 253.3 -0.82
L noon 85081631 240.0 80.0 289. 8 209.8 -0.85
n won 85081632 276.0 100.0 327.9 227.9 -0.82
L Wow 85081633 200.0 54.0 246. 6 192.6 -0.92



,gp'gendix 3. Model Validation Results.

MPLE LOCATI ON DATE & TURB TURB TSS TSS pite Z VALUE
TI ME lab field reprtd calcltd Rpt-Calc

(NTU) (NTU)  (mg/1) (mg/1) (R-P)/ SEE
CHATAN KA B F&M 85081634 147.0 39.0 187.9 -148.9 -0.93
" » » 85081635 145.0 44.0 185.6 -141.6 -0.90

" » » 85081636 220.0 54.0 268.3 -214.3 -0.94
" " w 85081637 350.0 110.0 404.5 -294.5 -0.86
" m » 85081638 392.0 130.0 447.1 -317.1 -0.84
" n » 85081639 325.0 100.0 378.8 -278.8 -0.87
" » = 85081640 255.0 80.0 305.7 -225.7 -0.87
" »w = 85081641 275.0 83.0 326.8 -243.8 -0.88
" " w 85081642 212.0 57.0 259, 7 -202.7 -0.92
" » » 85081643 160. 0 43.0 202.5 -159.5 -0.93
" w = 385081644 120.0 30.0 157.0 -127.0 -0.95

" » » 85081645 164.0 52.0 206.9 -154.9 -0.88

" n n 85081646 180.0 53.0 224.7 -171.7 -0.90

" » » 85081647 112.0 39.0 147.7 -108.7 ~-0.87
" » » 85081648 80.0 23.0 109.7 -86.7 -0.93

" w ®» 85081649 36.0 7.0 54.2 -47.2 -1.03
Average for cChatanika b Faith Cr-0.90

CHATANIKA AELL 85081934 16.00 1.0 15.3 -14.3 -1.04
L CHENA A NORDALE85081612 26.0 7.0 40.7 -33.7 -0.87
L CHENA A NORDALE8S5081948 15.00 8.0 26.6 -18.6 -0.74
L CHENA ANORDALE8S5081943 23.00 21.0 37.0 -16.0 -0.46
CHENA A 2 RVERS 85081613 22.0 8.0 35.8 -27.8 -0.50
GOLDSTREAM ASHEE85081616 1080. 0 440.0 736.3 -296.3 -0.53
GOLDSTREAM A SHEE85081929 330 150.0 324.1 -174.1 -0.71
GOLDSTREAX A TAPSB85081617 1100. 0 220.0 745.7 -525.7 -0.93
GOLDSTREAM A TAPS85081928 650 450. 0 517.7  -67.7 -0.17
GILMORE CREEK 85081618 217.0 64.0 133.0 -69.0 -1.02
GILMORE CREEK 85081930 150 180.0 105.5 74.5 1.38
PEDRO C AB GILMOR85081619 2300.0 610.0 896.4 -286.4 -0.42
PEDRO C AB GILMOR85081927 1500 1100.0 678.7 421.3 0.82
TOLOVANA A TAPS 85081938  4.80 8.0 8.2 -0.2 -0.05
LIVENGOOD C A L R85081924 13.00 20.0 24. 1 -4.1 -0.32
LIVENGOOD C A L R85081997 19.00 42.0 36. 4 5.6 0.29
TOLOVANA BW F 85081925  5.90 9.0 10. 3 -1.3 -0.23
WLBER C AT MUTH35081932 17.00 20.0 32.3 -12.3 -0.72
WLBER C AT MUTHB5081998 860 5100.0  2260.2 2839.8 2.37
TOLOVANA B WILBER85081935 15.00 18. 0, 28.2 -10.2 -0.68
TOLOVANA B WILBER#*#*#**k#d#+ 62 (00 460.0 131.0 329.0 4.73
ETAST FTOLOYANA 85081949 18.00 30.0 34. 3 -4.3 -0.24
85081950 9. 40 12.0 17.0 -5.0 -0.55
" " 85081952  5.70 14.0 9.9 4.1 0.79
neooo " 85081953  6.00 9.0 10. 4 -1.4 -0.26



Appendix 3. Model Validation Results.

SAMPLE LOCATI ON DATE & TURB TURB TSS TSS D ff 2VALUE
TIME lab field reprtd calcltd Rpt-Calc

(NTU) (NTU) (mg/1) (mg/1) (R-P)/ SEE
EAST r TOLOVANA 85081954 5.50 6.0 9.5 -3.5 0.69
" " n 85081955 5.90 13.0 10. 3 2.7 0.50
I n n 85081956  5.50 3.0 9.5 6.5 -1.29
" " n 85081957 4.90 6.0 8.4 -2.4 -0.54
" " n 85081958 4.70 7.0 8.0 -1.0 0.24
" " n 85081959 6. 80 12.0 12.0 0.0 0.01
" " n 85081960 6. 50 10.0 11. 4 -1.4 0.23
n " " 85081961 12.00 58.0 22.1 35.9 3.05
n " n 85081962 6.80 12.0 12. 0 0.0 0.01
n " n 85081963 5.50 6.0 9.5 -3.5 -0.69
I " " 85081964 4.90 6.0 8.4 -2.4  -0.54
" " n 85081965 5.00 6.0 8.6 -2.6  -0.56
I I I 85081966 5.50 6.0 9.5 -3.5 -0.69
L I n 85081967 5.60 7.0 9.7 -2.7 0.52
" " " 85081968 6. 20 8.0 10. 8 -2.8 -0.49
n " " 85081969 6. 10 8.0 10. 6 2.6 -0.47
" " n 85081970 6.40 7.0 11.2 4.2 0.71
n " " 85081971 5.10 6.0 8.8 -2.8 ‘-0.59
n " " 85081972 4.70 5.0 8.0 3.0 -0.71
Average for Tolovana ab West For-Q 25
TOLOVANA A TAPS 85081973 5.80 4.0 10.1 -6.1 -1.13
n "N 85081974 5.70 5.0 9.9 -4.9 -0.93
" L 85081975 5.40 5.0 9.3 -4.3 -0.87
n n n 85081976 5.60 6.0 9.7 -3.7 -0.72
n “ n 85081977 6. 20 8.0 10. 8 -2.8 -0.49
" " on 85081978 6.40 10.0 11.2 -1.2 -0.20
n L 85081979 5.00 11.0 8.6 2.4 0.53
" w o n 85081980 5.50 6.0 9.5 -3.5 -0.69
n It n 85081981 5.70 11.0 9.9 1.1 0.21
n i » 85081982 5.40 9.0 9.3 -0.3 -0.06
" n n 85081983 5.70 9.0 9.9 -0.9 0.17
n n . n 85081984 6.00 7.0 10. 4 -3.4 0.62
" n 85081985 6. 20 9.0 10. 8 -1.8 0.32
" LI 85081986 5.70 5.0 9.9 -4.9 0.93
" " . 85081987 5.60 9.0 9.7 -0.7 0.13
n " N 85081988  5.30 6.0 9.1 -3.1 -0.65
n n » 85081989 5.10 3.0 a.8 -5.8 -1.24
n "non 85081990  5.10 6.0 8.8 -2.8 -0.59
W n n 85081991 4.90 5.0 8.4 -3.4 -0.76
" n |l 85081992 5.00 6.0 8.6 -2.6 -0.56
n now 85081993 4.70 6.0 8.0 -2.0 -0.47
n L 85081994 4. 80 9.0 8.2 0.8 0.18
" L 85081995 4.40 10.0 7.5 2.5 0.64
L n n 85081996  5.30 6.0 9.1 -3.1 -0.65



pendix 3. Model Validati on Results. N

AVPLE LOCATION DATE & TURB TURB 1SS TSS Diff 2 VALUE
TIME | ab tield reprtd calcltd Rpt-Calc
(NTU) (NTU) (mg/1) (mg/1) (R-P) /SEE
Average f or Tol ovana at TAPS -0.44
ALL 1985 DEC DATA 90. 6 116.8 ~0.62
ALL 1985 TOLOVANA 111.0 55.0 -0.20
ALL 1985 CHATANIKA 32.4 128.0 -1.08

B. Conparison of equation predictions with turbidity-TSS data from
Wagener, 1984.
LOCATI ON DATE

TURB TSS TSS Z VALUE
REPRTD PRED (R=-P)/SEE
(NTU) (mg/1l) (mg/1)

Mammot h 16- 06- 83 350 585 427 0.71
Mammot h 02-07-83 118 132 156 -0.29
Mammoth 30-07-83 5600 11303 5589 1.96
Mammoth U-08-83 4000 8412 4090 2.03
Mammoth 25-08=83 4000 6791 4090 1.27
Boul der 16- 06- 83 24.5 28 36 -0.21
Boul der 30-07-83 14.5 39 22 0.74
Boul der 25-08-83 14 53 22 1.43
Boul der 25-09- 83 14 24 22 0.11
Ketchen 16- 06- 83 140 185 196 -0.07
Ketchen 02~-07-83 51 211 71 2.37
Ketchem 30-07-83 735 616 1027 -0.49
Ketchem 13-08-83 116 100 162 -0.47
Ketchem 25-08-83 1300 1307 1815 -0.34
Birch a 12m 14-07- 83 925 871 1072 -1.09
Birch a 12m 14-08-83 1240 1233 1432 -0.81
Birch a 12m 26-08-83 510 1251 595 6.41
Pt arm gan 14-08- 83 95 90 113 -1.18
Ptarmgan  26-08-83 83 366 99

Faith 14-06-83 12.5 19 12 0.97
Faith 05-07-83 55 22 71 -1.21
Faith 28-07-83 22 22 24 0.14
Faith 11-08-83 135 142 205 -0.54
Chatanika  0%5-07-83 112 175 122 0.51
Chatanika  28=«07-83 15 55 22 1.71

All data 787 1361 860 0.56



